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THE 


Natural ant a; ar ples = 


HARMONY. 


The INTRODUCTION. 


Armony conſiſts of Cauſes, Natu- 

ral and Artificial, as of Matter 
and Form. The Material Part of it, is 
Sound or Voice. The Formal Part is, 
The Diſpoſition of Sound or Voice into 
Harmony ; which-requires, as a prepara- 
tive Cauſe, skilfull Compoſition : and, as 
an- immediate Efficient, _ Perfor- 
mance. 

The former Part, viz. The Matter, 
lies deep in Nature, and requires much 
Reſearch into Natural Philoſophy to un- 
fold i it ; to find how Sounds are made, and 

.B how 


The todotion 


how they are firſt fitted by Nature for 
Mam, before they be diſpoſed by Art. 
Both together make Harmony compleat. 
 *\ Harmony, then, reſults from Prattick 
Muſick, and is made by the Natural and | 
Artificial Agreement of different Sounds, | 
( viz. Grave 'and Arnte,) by which the | 
Sence of Hearing. is delighted. ; 
' This is properly m Symphony, i. e. 
Conſent of more Voices. in different [Tones ; ? 
but. is found alſo i in ſolitary Muſick of one } 
Voices by the Obſervation and Expeftati- 
. bitof the Ear, comparing the Habitudes of 
the following Notes to thoje- whe# did pre- 
' cede. 

: Now the Theory m Na Svt Philoſo- ? 
© phy, of the Grounds and Reaſons of this | 
| - Agreement of Sounds, and conſequent De- | 

. tight and Pleafure of the Ear, (leaving the 
' Management of theſe Sounds to the Mifter 
: of Harmonick -Compoſure, and the skilfull | 
Artiſts in Performance ) is the Subje&t of | 


this Diſcourſe. The Deſign whereof ( for 
: A the Sake and Service of all Lupers of Mu: |} 


ſick, 


| * The Introduction. 
fick, and particularly the Gentlemen of 
Their Majeſties Chapell Royal,) ts, to 
lay down theſe Principles as ſhort, and 
intelligible, as the Subje Matter will 
bear. 

Where the firſt thing Neceſſary, is a 
Conſideration of ſomewhat of the Nature 
of Sound in General; and then, more pars- 


ticularly, of Harmonick Sounds, &c. 


np - 


CHAP, I. 
Of - Saund in General. 
N. General (to paſs by what is 


not pertinent to this Deſign ) 
Sence and Experience confirm 
theſe following Properties of 
Sound, 
* 1. All Sound is made by Motion, 
viz. by Percuſſion with Colliſion . of 
the Air. 
©.2. That Sound may be propaga- 
ted, and carried to Diſtance, it re- 
quires a Mdium by which to paſs. 
At > This Medium (to our Purpoſe) 
Is ps 


. As far as Sound is pr apap 4 


loog the Medium; o. far allo the Mo- 

tion paſſech. For (if we may not lay 

that the Motion and Sound are. one 

and the. ſame thing, yet at leaſt) it is 
Cer "_ 


AC- 


AGE ba 
. neceſſarily conſequent, that if the 


Motion ceaſe, the -Sound-mult allo 


_ ceale. DRE 0 the 
' 5. Sound, where it meets with no 
Obſtacle, paſlech in a Sphexe of the 
Medium, greater or leſs, according to 
the Force and Grearneſs of the Sound : + 
Of which Sphere the ſonorous Body js | 
as the Centre. "un 
6. Sound, fo far as it reacheth, pal. 
ſeth the Medium, not in an Inſtant, 
 bur'in a certain uniform Degree of Ve- © 
locity, calculated by Gaſſendus, ro be | 
about the Rate of 276 Paces, in the } 
| ſpace of a ſecond Minute of an Hour. * 
And where it mects with any Obſtacle, | 
it is* ſubje& ro the Laws of Reflexi- | 
' on, which is the Cauſe of Eccho's, | 
Mcliorations, and Augmentations of ? 
Sound. NY HOES | 
_ >. Sound,z.e. the Motion of Sound, * 
or founding Motien;jis carried through 

- the Medium or Sphere of Attivity, with 
' an Tptths Or Forge which' ſhakes the 


free 


% 


lobe Medium, and Trike and. ſhakes 9 
every Obſtacle i it mcets with, more or. |,» 
leſs, according to the vehemency. of | 
the Sound, and Nature. of the Obſta- 3 
cle, and Nearneſs of. it. to the Centre, | 
or ſonorous: Body. Thus the impery- 
ous Motions of. the Sound.of Thunder, 
or of a Cannon, ſhake. all before. ir, 
.ever to/ the breaking of Glals Win- 
| dows, Cc, - 
8. "The Parts of the ſounding Bo-. 
dy aremoved with a Motion of Trem: 
| bling, or Vibration, as is evident in 8 
Bell or Pipe, and moſt manifeſt in the 
ſtring of a muſical Inſtrument. 
9. This Trembling, or Vibration, 
is eicher equal and uniform, or elle un- 
equal and irregular ; and again, {wit- 
ter or flower, according to the Con- 
ſtitution of the ſonorous Body, and 
Quality and Manner of Percuſſion ; 
and from hence ariſe Differences of 
Sounds. $a] 
10. The Trembling, or Vibration, 
'B 4 ot, 


Sp = Rc 
of the ſonorous Body, by which: the 
particular Sound is conſticuted and dif- 
criminated, is impreſſed upon, and 
carried along'the Medium in che ſame 
- Figure and Meaſure, otherwiſe it would 
not be the ſame Sound, when it ar- 
rives .at 2 more diſtant Ear, 4. e. the 
'Tremblings and Vibrations ( which 
may be called Undulations )- of the 
Air or Medium, are all along of the 
ſame Velocity and Figure, with thoſe 
of the ſonorous Body, by which they 
are cauſed. 

_ The Differences of Sounds, as of 
- one Voice from another, Cc. ( beſides 
the Difference of Tune, which is cau- 
{cd by the Difference of Vibrations ) 
. ariſe from the Conſtitution and Figure, 


* and other Accidents of the ſonorous 


\ Body. | 
11. If the ſonorous Body be requi- 
ſitely conſtituted, -i, e. of Parts ſolid, 
or tenſe, and regular, fit, being ſtruck, 
ro' receive and expreſs the Tremulous 
i _— Mo. 
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Motions of Sound, equally and ſwift 


ceived with Pleaſure, and judged and 


meaſured by the Ear : Otherwiſe it will | 


produce 'an obtuſe' or uneven Sound, 


not giving any certain or diſcernable 


Tune. | 
Now this Tune, or Tuneable ſound; 
£37), i. ec. paris mIGn; tuner im was 
rev, An agreeable Cadence of Voice, 
at one Pitch or Tenſion. - This tune- 
able Sound (I fay) as it: is capable 


of other Tenſions towards Acuteneſs, 
or Gravity, i.e. the Tenſions greater 
or leſs, the Tune graver or more 
acute, i. e. lower or higher is the firſt 
Matter or Element of Muſick; | And 
this Harmonick Sound comes next to 


be conſidered. 
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ly, then it will render a certain and | © 


even Harmonical Tone or Tune. re- | 
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©, Of Sound" Hormonick 

 FPHE: firſt and great Principle 

- - upon which the Narture/- of 

| Harmomicat::Sdiinds: is: ta:;be found 

etit; and diſcovered, is this ; That the 

Tune/ of a Note (to -ſpeak in our 

vulgar Phraſe). is confticuted by the 

. | Meaſure and Proportion of Vibrations 

of the ſonorous Body ; I-mean, of the 

Velocity of 'thoſe Vibrations in their 
Recourles. © /- 14 2c: 

©+ For, the frequenter :the Vibrations 

are,. the more/ acute is.the Tune ; the 

flower and fewer they. are in the ſame 

Space of Time, by ſo much the more 

2h is the Tune. So that any given 

| Note of a Tune, is made by one cer- 


' rain Meaſure of Velocity of Vibrati- 
Ons; Viz. Such a certain Number of 
Courles 


# 
- 


Courſes and Recourfſes. ©. 2. ofa. © Y 
Chord or' String, ' in ſuch-/a certain © 
Space of Tirne, doth'confticure ſuch a' |!" 
certain determinate Tut: And all ſuch 
Sounds as ire Unifons; or of the fame © 
Tune with that*given Note, thoughy 
made upon whatſoever different Bodies. | 
( as String, Bell,””Pipe,” Larynx,. &c.) 
are made with Vibrations 'or Trem- 
blings of thoſe Bodies, allequal each ro 
other. And 'wharſoever © Funeable 
Sound is more acute, - is- made With 
Vibrations more ſwift ;i.and whatfſoe- 
ver is more grave, is made with more 
flow Vibrations: And this is univerſal. 
ly agreed upon, as moſt evident to Ex- 

7riehce, and will be more manifeſt 
chroiigh the whole Theory. 

And, That the Continuance of the 
Sound'in the ſame Tune, to the laſt, 

_ ( as may be perceivedin Wire-ſtrings, 
which being once ſtruck will hold their 
Sound long) depends upon the Equa- 
liry of Time of he Vibrations, from 

| c 


the greateſt Range till they' come to. 
ceaſe: And this perfeRtly makes out 
the following: Theory of Conſonancy, 
and Diflonancy. 
 - Some of the Ancient Greek Authors 
of Muſick, cook notice of Vibrations : 
Aand that the ſwifter Vibrations cauſed 
acuter, and. the ſlower, graver Tones, 
And thar the Mixture, or not Mixture 
of Motions creating ſeveral Intervals of 
Tune, was the Reaſon of their being 
contord or diſcord. And likewiſe, they - | 
found out the ſeveral Lengths of a Mo- 


\._- nochord, proportioned to the. ſeveral 


lt any of them offer any Reaſons for the 


* Intervals of Harmonick Sounds: Bur 
they did not make out the Equality 
. of Meaſure of Time of the Vibrations 

' laft ſpoken of, neither could be prepa- 
red to anſwer ſuch Objeftions, as might 
be made againſt the Continuity of the 
ſameneſs of Tune, during the Conti- 
nuance of the Sound of a String, or a 
Bell, after it-is ſtruck. | Neither did 


Pro- 


1s). 
Proportions aſſigned, only it is ſaid, 


thac Pythagoras. found on outt by. BY 


Chance. 

But now, Theſe ( fince the Acute 
Galileo hath obſerved, and diſcovered 
the Nature of Penduliims ) are ealie to 
be. explained, which I ſhall do, pre- 
miſing ſome Conlideration of the 
Properties of the Motions of a Pen- 


dulym. 


Hang a Plumber C on a String or 
Wire, fixed at O. Bear C to A: 
Then let ic range freely, and it will 
move toward B, and from thence 
wing back ends A. The Moti- 
on from A to B, I call the. Courſe; and 


back jos 


u$ [16] 
back from Bro A, the Recourle of the! 
'  Pendulwn, making almolt' a Semi: 
Circle, - of which O is the Centres 
Then ſuffering the Pendulumito move 
of -it ſelf forwards and backwards. 
the Range” of + it will ac every Coutſe 
and Recourſe-abate, and diminiſh by 
| degrees, till} it come to AE -I age? 
lar ar OC: : 

Now hit which Galileo beſt WW 
ved, was, that all the Courles and Re- 
courſes of the Pendulum, from the 
greateſt Range through all Degrees 
till it came to reſt, were made in E- 
qual Spaces of Trans. Thar is, e. - 
The Range between A and B, is made 
in the ſame Space of Time, with the 
Range between D and E, the Plumber 

moying fwifrer between. A and B the 
- - Sreater Spaces; and ſlower berween D 

and E, che leſſer-; ; in ſuch/Proportions, 
that the Motions berween the Terms 


AB'and DE, arc rea in Equil 
_ of time. 


And 


"FE ti. $%i 
And here it! is 'to be "noted," 
where: ever in'this Treatiſe!” the ki 
neſs or ſlowneſs of Viblatiohs4 1s if 


of, it muſt be always underfti 0 of - 


the Frequency of their Courſes and 
Recourſes, 'arid' not of the Morion b 

which it paſſerh from -one"fide ro' "arr 
other. For i is true,” that the ſatthe 


Pendulum under the Fins Velocity . of | + 1 


Rerurns, moves from Ne" ſide to -- 
other, with” greater br leſs Veloci 
atevrding as the Rarige't b. great" 
cb. © )7 : SING 
"And ney it is, that Fr OG 
of's 2 Pendilum are becorhe' bexcals 
and ufetall'4 Meaſure of Ga clpe- 


by 

{> the Libribnns will berrfade pro 
tionably ina (ſhorter Meaſute of Tittts 5, 
aid the Contrary if you" fengthen ir, | 
Atid this is fotind to Sits 2 Do Re ; 
Proportion: of Log e6/- vel | 


. That is, the Length quadrupled, will 
,_ .  ſubduple the Velociry of Vibrations: 
And the Length ſubquadrupled, will 
© 'duple the Vibrations, for the Proporti- 
| on: holds reciprocally. As you add to 
the Length of the Pendulum, fo you 
diminiſh the Frequency of Vibrations, 
and increaſe chem by ſhortning ir. 
Now therefore to make the Courſes 
of a Pendulum doubly ſwift, 3. e. to 
moye twice in the ſame Space of 
Time, in which it did before move 
' once; you miuſt ſubquadruple the 
Length of it, i. e. make the Pendulum 
- but a Quarterſo long as it was before. 
And to make. the Librations doubly 
flow, to paſs once in the Time they 
did paſs rice; you mult quadrupl 
the Length ; make the Pendulum four | 
Times as long as it was before, and fo 
on..in what Proportion you pleaſe. - 
; Now to apply this to Muſick, make | 
.two Pendulums, AB and CD, faſten * 
* together che Plumbers B and D, and 
AF: --. ſtretch 


the leaſt; "ot te 
being a cbable mufrmrl to] mw 


the Swikneſs of the Vit 

but | Double the Lengrh from A ©C 
which will be Quadruple'to:A'B. ' The 
lower Figure is the ſame with that above, 
only the Pluramiers ag gilt 


Ne 3.1 


[is] hs 
mines the Meaſare'of the Vibrativas 
which t"mikes. And thus , Harmony 5M 
comes  tirider Mathematical Clletilzt 7 
ons of Ptoportions, of the L of i 
Chords: of the Meaſure of * , il 
Vibtations; of the' Interyals of wn Sr 
Sounds.” - As the Length of one Chord 
to another, Ceteris paribus, T-mean, be- 
ing of the ſame Marter, ThicknelF: >» 
Tenſion ; Tois the Meſure of che 
of their Vibrations.” As the Time Fr | 
Vibrations of one Seri ro 4n0ttier 
fo is'the Interval or Space of Acutkeniels 
of Gravity of the Tune of thar bit to 


the Tune'of the other : And' SHE. A : 


quenely, as the Lerigth iS ( Cateris pa- 
ribus ) fo isthe dererminate Ttge. 

' And upon thele Proportions in tlic 
Differetices of Lengths, of dem" | 
and of Atutenels and Graviry;' 1 
inſiſt a along thts Treatife, vety Iarge- © 
ly and particulatly, for the full Infor- 
mation of all ſuch ingettious Lovers of 
Miick, as ſhalf have ie Curidfity to 


CG 23 inquire 


Aly; 4 and wy hear = | 
ſtruck, continue | 


Yam 
. The "eh EE: of | vai of Vahas | 
Neg or. Chord, as hath | 


the Gd 25.to. nga any ak 


ty. ofthe, Note which it ſounds; . And {© 
the Length or. Shortning of the } 
et S. J 


lams Tenſion, deter 


mines 


ring Ih 


EW... 
mines the Meaſure: of* the Vibrati6ns 
which it 'mikes. And thus, Harmony 
comes. undet Mathematical Calctilati- 
ons of Ptoportions, of the Length of 
Chords; of the Meaſure of Tire in 
Vibrations; of the Intervals of titied 
Sounds. -' As the Length of one Chord 
to another, Ceteris paribus, I mean, be- 
ing of the ſame Marter, Thickneſs and 
Tenſion; ſois the Mexlure of the Tire 
of their Vibrations. As the Tine of - 
Vibrations of one String to atiother 
fo is the Interval or Space of Acuteneſs 
or Graviry of the Tune of thar one, to 
the Tune of the other : Arid conſe. 
quently | as the Length is ( Cteris pa- 
ribus ) fo isthe determinate Tune. 

'" And upon theſe Proportions in the 
Differences, of Lengths, of Vibrations, | 
and of Atuteneſs and Graviry ; T (hall 
inſiſt all along this Freacife, very large | 
ly and particularly, for the full Infor- 

mation of all ſuch ingenious Lovers of 
Muſick, as ſhalf have ce Catiofity to 


C 2 inquire 


[. 1.6 LY 

- inquire into the Natural Caulſegof Har- 
mony, and of. the. Phenomena which 
occurr-therein,though otherwiſe, to the 
more_ learned in Muſick and; Mathe- 


i 


the ſeyeral ( more manifeſt ), Vibrari- 
ons of Strings or Chords, ''. 1, . 
ln theſe other Bodies, laſt ſpoken of, 


wc 


Fo 


we manifeſtly ſee Reaſon of; the Diffe. * ' ? 


rence of the Swiftneſs of their Vibrati- |. * 


ons (though we cannot ſo wellmeaſure 


them) from their Shape, and other Ac- - - ; 


 cidents | in - their | Conftitution;/'and - 
chiefly from the Proportions of their 
Magnitudes ; the Greater generally vi- 
brating ſlower, and the Lels- more 
twiktly, , which give the, Tunes accor- 
dingly..:.We ſce it in the Greatneſs of 
 aString. . A_greater.and thicker Chord 
will give a: graver and:-lower Tone 
than one that is more ſlender, 'of the 
fame Tenſion and Length ; bur. they 
may be-made Uniſon by altering their 
Length and Tenſon, ' 

' Tenſion is' proper to Chords or 
Strings , {-except you will account'a 
 Drumm for a Muſical Inſtrument, 
which hath 'aTen(ion/not in Lengrh, 
but inthe whole Surface ) as when we. 
wind up, or let down. the Strjngs,-1.-e. 
give them. A greater or leſs Tenhon, 
in tuning a.Viol, Lute, or Harpſichord, 

C 3 and 


| | 18 | 
- andis of great Concern, -andi may be 
* meaſured by hanging Weights on the 


Scing to give it ' Tenſion ;: but not ca- 


fily, nor ſo certainly. 1+ 
"Bur the Lengrhs of Chords (becauſe 
of their Analogy to a' Pendulum) is 
chiefly conſidered, in the Diſcovery of 
the Proportions which belong to Har: 

| | 7 being moſt ys meaſure 
and' defign the Parts of a Monochord, 
m-xrelation to the whole 'String; and 
therefore all Intervals in Harmony may 
friſt be deſcribed, and underſtood, by 
the'! Proportions of ' the Length of 
Strings, and conſequently of their Vi- 
brations. And it is for that reaſon, 
thatan this Treatiſe of the Grounds of 
Harmony, Chordscome fo-much to be 
conſidered, rather than-other ſounding 
Bodies, & thoſe, chiefly in their Propor- 
tions of Length.lr'is rrue,chat in Wind- 
Inſtruments, © there is a regard to the 
Lengrh of Pipes,butthey-are notſo well 
accommodated (as are Chords)-ito be 


CX4- 
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examined, neither are their Vibrations, * 
nor the Meaſure of themſo manifeft. 
There are ſome Muſical Sounds, | © 
which ſeem to be made, not by yk 
brations but by Pulſes, as by whisking 


\; 
- 


ſwiftly over ſome Silk or Camblet- 
ſtuffs, or over the Teeth of a Comb, 
which render a kind of Tune moxe 
Acute or Grave, according to the Swift- 
neſs of the Motion. Here the Sound 
is made, not by Vibrations of 'tht 
ſame Body, bur by Percuſſion of ſeve- 
ral Equal, and Equidiſtant Bodies ;. as 
Threads of the Stuff, Teeth of the 
Comb, paſſing over them with the 
ſame Velocity as Vibrations are made. 
It gives the ſame Modification to the 
Tune, and to the Undularions of the 
' Ayr, as is done by Vibrations of the 
ſame Meaſure ; the Mulciplicity of Pul- 
ſes or Percuſſions, anſwering te Muli- 
plicity of Vibrations. I take this notice 
of it, becauſe others have done ſo; bur 
[ think it to be of no uſe in Miifick. 

CONN: C 4 Im 
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Bf I coll this Chapter, it may 
em needfull,better to confirm the Founda- 
tio pe have laid and, give the Reader ſome 
re qmple $ atis ation abont the Motions 
and Meaſures of *a Pendulum, and the 
pa of it to Harmonick Motion, 


TIrſt then; it is'manifeſt to Sence 
" * and Experience, and out of all 
fpure ; that the Courſes and Recour- 

ſes rettirn ſooner or later, i.e. more or 

. Tels frequently, according as the Pex- 

dulum 1s ſhortned, or made longer. 

And that the Proportion by which the 

Frequency increaſerh, is ( at leaſt ) 

very near duplicate, viz, of the Length 

of "the Pendulum, tro the Number of 

Vibrations, butis in reverſe, 4. e. as the 

Length inczeaſeth' ſo rhe Vibrations 

decreaſe; and contrary, Quadrup lethe 

WT. and the Vibrations will be ſub- 

dupled, ; 


% 


F; | 21 | > | 
dupled. - Subquadruple ; the Length, . 
Ky the Ce ol OPÞ 
And laftly,; that the Librations, che 
Courfes and | Recourſes of the-lame 
Pendulum, are all made in equal Space, 
of Time, or very near to.it from the. 
greateſt Range co the lealt. Now + 
though the duplicate Proportion -al-. 
ſigned; and the Equality of Time, are 
a lictle called in queſtion, as nor per-. 
fkely exaCt, though very near it ; yet 
in 2 Monochord we find them per- 
tkeatly. agree, viz; as to the Length, 
Duple inſtead of Duplicate, becaule a 
String faſtened at both Ends is as a dou- 
ble Pendulym, each of which is quadru- 
pled by dupling the whole String. And 
on this Juple Proportion,depend all the 
'Rations found in-Harmony. And a-. 
gain, the Vibrations of a String arc ex- 
atly equal, becaule they. continue to. 
give the ſame Tune. I 
©. Suppoſing then ſome little Diffe. 
rence may ſornetirne {cer to be found, 


OTTmST.. 
in either of theſe Motions of a Pendulam, 
yet the Nearnels ro Truth is enough to 
ſupport our Foundation, by ſhewing 
what is intended by Nature, though it 
ſomerimes meet with ſecrer Obſtacles 
in the Pendulum, which it does nor in a 
well made String. We may juſtly 
make ſome Allowance for the Acci- 
dents, and unſeen Cauſes, which hap- 
pen to make ſome little Variations. in 
Trials of Motion upon groſs Matter, 
and conſequently the like for nicer Ex- 
periments made upon the Pendulum. 

It is difhcult to find exatly the deter- | 
minare Point of the Plumber, which 
regulates the Motions of the Pendulum, 
| and conſigns its juſt Lengch. Then 
obſerve the Varieties which happen 
through various Sorts of Magter, upon 
which Experiments are made. Mer- 
ſennus tells us, that heavier Weights of 
the ſame Length move ſlower, ſo that 

whilſt a Lead Plumber makes 39 Vi- | 

brations, Cork or Wood will _w - 

" KA 
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leaſt 4o. Again, thatia'ſtiff Pendulum "Y 


vibrates more frequently,” than that 
which hangs upon-a Chord: So thar *_ 
2 Barr of Iron, or Staff of Wood ouffic 
to be half as long again as the other, 
to make'the Vibrations equal.  'Yer 
in cach of theſe reſpetively to it wa 
you will find the duplicate Proportion 
and Equality of Vibration, or as near 
as may' be. And ( as to Equality ) 
chough-in the Extreams of the Ranges 
| of Librations, viz: the Greateſt 'com- 
pared to the Leaſt, there may (from 
unſeen Cauſes) appear ſome Diffe- 
xence, yet there is rio diſcernable Dif- 
ference of the Time of Vibrations of 2 
Pendulum in1 Ranges, thar' are near to 
one another, whether greater or leſs ; 
which is the Caſe of theRanges of the 
Vibration'of a Scring being made in a 
vety' (mall 'Compals: And: therefore 
the Librations'of- a Pendulum, limited 
eo'x ſmall Difference of Ranges, 'do 
well correſpond with the Vibrations of 
aNting. Fn As 


£24.) 
. As to Strings, the Whole of Haring: 
ny . depends , upon this - experimented 
and unqueſtioned Truth, that Diapa, 
ſon. is duple; to, irs Uniſon, and conſe. 
quently Diapente is Seſquialterum, Diaz 
tefleron Seſquirertium, &c. | Yet,it you 
happen co divide a faulty, String of an 
Inftrumenr, you wilt nor” find -the 
Octave juſt in;the Middle,- nor the 0- 
ther Intervals in their due Proportion, 
which is no-Default in Nature, but in 
the Matter we apply. A falſe String is 
that, which is thicker. in; one Part. of 
its Length,. than in another, The 
thicker Part naturally vibrates ſlower, 
and ſounds graver ; the more ſlender 
Part vibrates ſwifter, and: ſounds.more 
acute. Thus whilſt two Sounds ſo near 
one another, -are at once, made upon 


Frets, then the Fret 5p7 # example!D; © 2 


F. H &c. ,ina-Viol or Lute ). will ren« 
derthe Tune of. the Note: coo ſharp; 
and the contrary, if. the {lender Part of 
the, String be next che. Frets ; becauſe 
in.che formex,. the: thicker Part is ſtap- 
ped, and the thinner ſounds more.'of | 
che. acuter/Part; of .this unhappy Mix- 
tre: As anithe, latter, the eoker Part 
is.! lf to ſound! the. graver "Tune, ;and: 
thus the Fret will give 2 wrong Tue, 
though the! Fault: be norm the Free: 
but in the. String ;| which, yer, byiart 
unwary.  Experimenter, may happen! 
ro, cauſe the;Se4io Canonjs to be called 
in queſtion, as well as the Meaſures at 
a Pendulum are diſputed, | } 
But all this. _ not Arove — 
Meaſures found out, and; afligned to. 
Harmonick -{anki-M which'are veri-. 
hedjupon atrue String,or,, Wire as to 
their Lengths, and as to;ithe Equality, 
of Recourles in their Vibrations, though. 
Pendalnms are thought to move;{lower 
in 
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in their leaſt Ranges ; yet; as to Strings: 
in the very ſmall Ranges which they 
make, (which are much leſs in' other 
Inſtruments; or ſounding: Bodies) [ 
need add: no more than this, that the 
Continuance of the ſame- Tune to the 
laſt, after a Chord ' is truck, and the 
continued Motion: in leſs' Vibrations of 
a \ympathizing String, duritip the Con: 
_ tinuance of greater Vibrations 'of the 
Scring which” is 'ftruck,” do either 'of 
them ſufficiently demonſtrate, tht 
thoſe greater - or leſs Vibrations, arc 
both made 'in- the ſame] Meafure 'of 
Time, according to their-Proportions, 
keeping exact Pace with each other. 
Otherwiſe; In the former, the Tune 
would ſenſibly alrer, and in the latter, 
the fympathizing String could nor be 
continued'in its Motion. This was | 
not fo well concluded, till the late Dil- 
coveries of the Pendulum gave light 
rot. 
- There is one thing more which t | 
muſt | 
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muſt not omit. That the Motionsiof © : 
a Pendulas, may ſcem not fo proper ts , 


explicate the Motions of a String, be. |; | 


cauſe the ſaid Motions depend upon 
differing Principles, viz, thoſe of -2 
Pendulum upon Gravity; thoſe ' of a 
String upon Elafticiry. I ſhall there: | 
fore endeavour to ſhew, how the-Mo- 
tions of a Pendulum, agree wich thoſe 
of 2 Spring, and how properly the Ex- 
plication. of the Vibrations of a String, 
is deduced from the Properties of 2 

Pendulum.” | 
- The Elaſtick power of a Spring, in 
a Body indued with Elaſticity, ſeemsto 
be nothing elſe, but a natural Propen- 
hon and Endeavour of that Body, 
forced ont of its own Place, or Poſture, 
to reftore it ſelf again into its former 
more ealie and natural Poſture of Reſt, 
And this is foynd in ſeveral Sorts of 
Bodies, and makes different Caſes, - of 
which I ſhall mention ſome. | 
It the Violence be by Compreſſion, 


forcing 


PT 5s — 
forcing a Body into leſs room than it 
naturally requires; then the Endeavour 
of Reſtitution,.is by Dilararion to gain ! 
room enough. Thus Ayr may be 
' compreſſed into a leſs Space, and then 
will have a great Elaſticity, and ſtrug. 
pe ro' regain} its. room. . Thus, it you 
queeze a dry Sponge, it will naturally; 
when you take off the Force, ſpread it 
ſelf, and fill its fermer Place. So, if 
ou preſs with your  Finger.a blown 
dder, it will ſpring and riſc again 
to its Place, And to this may be-re- 
duced the Springs of a Watch, and of 
a Spiral Wire, exc. | | 
- Again, a ſtiff, but pliable Body, 
faſtened at one End, and drawn afide 
- at the other, will ſpring back to its for- 
mer Place; this 1s the Caſe of Steel- 
| Iprings of Locks, Snat-hances, ec. | 
and Branches of Trees, when ſhaken 
with the Wind, or pulled aſide, return 
to their former Poſture: As is ſaid of | 


the Palm, Depreſſa Reſurgo. And there 


arc 
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dicular, as at, A B; where ir is near- 
eſt to the Horizontal Plane GH, and 
therefore loweſt. Now, it you force 
the Plummer. upward (held: at length 
upon the Stxing) from ,B to. C, and 
letit go; will, by a poyncons Ma- 
tion, endeavour its Reſtirution to B.; 
but, haying nothing to ſtop it bug - 
= Air, the Impulſe of its own Veloc. 
I cy will, carry it beyond: B, rowards D 4 . 4 


an 


- 


. 
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' Thiis 7 Pendulum and Sf ring . a: 
gree in "Nature, if you 'conflider. the 
Four! againſt them, ka) their Endea- 

our of effitution. 

- Bur further; if you take”; 2 thin Riff 
Lamina of Steel, like a Piece of Two- 
penny "Riband TP ſome. length , and 
| nail it faſt at. one End, (the remain- 
der of it being free in the Air) then 
| force the ather End afide and let it £0; 

\it" will make Vibrations backward. and 
' forward, "perfectly. anſwering thoſe of 


a Pen- 
. 
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2 Pendulum. And much more, if yo: © 


contrive it: with a little Steel = 4 at 
the End of: ir,” both to help-the Moti- 
on:iwhen- otice ſet on foot, and t& 
bearit berrer againſt the Refiſtancs of 
the Ayr. There will be nodifferencs 
between the Vibrations 'of this Spring, 
and of a Pendulum, which in bor, 
will be alike increaſed or decreaſed in 
Proportion to! their Lengths. "The 
ſame End ( viz; Reft )- being; in the 
ſame manner, obtained by Gravity in 
gne,and Elaſticity in the other;. - | il 
> Further yet, .if you nail the Spring 
above, and let: it hang down perpen- 
dicular, with a heavier Weight at the 
lower End, and then ſet it on moving; 
the Vibrations: will be continued and 
carried on both by Gravity \and Ela- .. 
ſticiry, the Pendulum and the Spring | 
will.be moſt friendly joyned to ca ' 
a limple equal Motion of: Librations, 
b mean, an equal Meaſure of Time 
in "_ Recourkes ; only the Spring an- 
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| ſwerably-to :1ts. Str » may. caſe | 
the Librations tobe robes arm | 
25 an Additiog of  Tenſton dbes tot | 
Sing continued in the lame length; 
©, I core now'to condider a String;of 
av-Inſtriiment,' which is z Spring/taſt- 
ned at. both Ends. --1c, acquireth 4 |} 
double ElaBlicity. The firſt by Ten- | 
fon, and-the Spring -is: tronger | or | 
weaker, accerding as the Tenſton ts 
r the Spring is; ſo much more / 
":42..pm) "_ ibrations, and. by | 
this Tenhon therefore, the Strings of | 
an Inſtrument keeping the ſame length | 
are put in Tune, and -this Spring | 
draws lengeh-ways, - endeavouring 4 | 
Relaxation: of the Tenfion, | _: | 
.- * But then, Secandh, the String being | 
under a ſtared Tenlion, hath another | 
Elaftick Power ſide-ways, depending © 
upon the; former, by which it cadea 
yours, i{-it be drawn ;aftde, to reſtore 1 


ic {elf to the -caſieſt 'Tenſion, in'the i 


thorteſt, viz, ſtreighteſt line. In þ 


. In, the former. Cafe, Tenſion-deh * - 
the ſame with abatemens, of length, 
and affects the ring: properly. as. 8 4 


Spring, in that. che Scring being forci. 
bly ſtretched, as forcibly. draws back 
to regain the remiſs Pofture in whic | 
ic, was before : Ang bears little Ang © 
logy with the Pendulum, except in ge * 
neral, in'their pontancous. Motions. 

order to their Refticurion. |, .*; 

\ Butthere s great Correlpc ndenKs in 

the ſecond 4 berween the Librati- 

ons of a Pendulum and the Vibratiqns 


of a String ( for. ſo, for diſtinctions 
fake, I will now call them ) in char 
they are both Proporrpped ro their 


length, as has been ſhewn ; and be- 
rween the Elafticity which moves. the 
String, and Gravity-which moves the 
Pendylumborh of them having the ſame 
Tendency to Reftitution, and by the 
ſame Methed. As the Declivicy of 

' 3M the Motion of a Pendulwn, and con- 

' M2 fequently che Impulle of its GR 

_: fill 
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. Rill leſfened'ir the Arch. of its Range 
from a Semi-Circle, till ic come to | 
teſt perpendicular ; the Deſcent thete- | 
of heing more. down-right at the firſt 
2nd greateſt Ranges, and more Hoti- 
zontal ac rhe laſt and ſhorteſt Ranges, 
- as tay be ſeen in; the: preceding Fi- | 
gure CLIE EB ; fo the Impulſe of a | 
Bip is ſtill gradually leflened as the * 
Ranges ſhorten, and as ir gains of re- | 
lxation, till ic come to be reftored to | 
reſt 'in its ſhorteſt Line. And this ' 
"may be the Cauſe of the Equality of | 
"Time of the 'Librations of a Pendu- 
tum, and alſo of the Vibrations of | 
2 String. © Now, the Proportions of | 
Length, to the Velocity of Vibrations | 
in one, and of Librations in the other, ; 
we are ſure” of, and find by manifeſt | 
fi are to be quadruple in 'one, | 
and-duple inthe other. , CE 


> Now cack two equal Pendulums to- 


Levy ( as before ) gs faſtened 4t | 


. 


the Plumbers, } 
_” 
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abd you riake it a String; retaining! 
fill che fame- Propettits of Motion,” } 
only' what'was ſaid before to be cau- 
ſedby Gravity, muſt 'now be faid'to* 
be done by Elaſticity, You ſee what: 
an caſte Step here is our* of. one into 
the other, and whar Agreement there' | 
is betweeri: them. "ThePhenomena are 
the ſame, bur difficultly experimenred 
in'a String: : where the Vibrations are 
too-{wift- to fall under exat Meaſure; 
bur moſt-caſie in a Pendulum, whols 
flow Librarions may be ineafired:! At 
pleaſure, and iualecig: by diſtant 
Moments of Time. 

:.To bring ir nearer, make your Ten- 
"> of the String by Gravity, inſtead 
of ſcrewing it up with a Pegg or Pin: 
Hang weight upon 2 Pulley at one 
End of the String, and as you increaſe 
the Weight, ſo you do increaſe the 
Tenſ1on, and as you increaſe the Ten- 
ſton, ſo you increaſe the Velocity of 
Vibrations." \So the - Vibrations are 
"4 pro- 


D 
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» But ro come; ſtill: nearer, Frets 
9, .,qur...purpole: Faſte,,a Gur, or 
Vare-ſtring, Si and hang. a heavy 
Weight an-15 below, as, the; Weights 
Dar: Or- lt fo, il by the "ay 


Pendulum, and theS Spring of a Ne 
which relembles 2 double Pendulnm : 
—_ the Weight alide, and let. it 
range, and. x.is properly a Pendulum, | 
librating after che Nature of a Pendy- 
lam. Again, . when .the Weight is.at 
reſt ftrike.. the: String, with a. gencle 
Plettrum made of a Quill, on tha,up- 
per- part, ſs agjnot to make he Weight 


move, 3nd, thy String will vibrate, an | 
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of them, is the LEN: And as.you' 
| alter che, ;Lcngrb, fo, proportionably 
| you acer, ae, once the Velocity in, the 
| Recourles., of the Vibrations ., of . the 
String, and. of cheLibxations ofthe 
Pendulum..: And though the Vibrati- 
qns be. ſo much (wifter, and more fre- 
quent than the Librations, yet the-Ra- 
| tions are/akered alike. If you ſubdy- 
| ple the Length of. che String, then the 
| Vibrations ,will be dupled, And i 
you ſubquagruple it, then the Libra- | 
tions will be alſo dupled, allowing for 

ſo. much. of..the Body of the Weight 
as: muſt, be-taken in, to. determine he 
Leagtk.al the Pendylwn. - FI 
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JiThe Vibrations/are alteted in duple: 
Ptbp ortion to' the Librations,: becauſe 
(as Nth been ſhewn ) 'the: String is as: 
a'double Pendulum, either one of which: 
fippoled Pendilums is buthalf ſo long 
as the String, and is quadrupled by 
dupling the whole String; *Stilt- there: 
f6re'the Proportion of their Alterations 
hotds 'o certainly. and' regularly with | 
the” Proportion of every Change of | 

their ''commori Length, that,- ky you. | 


have the Compararive Ration of eicher 


of thefe two, viz: Vibrations or Libra- 
tions to the Length, you have them 
both: The increaſe of the Velocity of 
Librations being - ſubduple to-theIin- 
creaſe of the Velocity of- Vibrations. 
And thus the Motions of a Pendulum 
do fully and properly diſcover to us, 
the Motions of a String, by the mani- 
feſt Correſpondence of their Proper. 
des:and Nature, '-The Pendulam's Mo- 
rion'6f Gravity,” and the Strings of E- 


Jafficiry bearing ſo certain Proportions | 
01 accord- 


-[39] 

according to Length, that the Princi- 
ples of Harmony,” may be very pro- 
perly made out, and mo caſily com- 
prehended, as explained by the Pen- 
dulum. And we find,.that in all Ages, 
this part of Harmony was never fo 
Gealy underſtood, as . fince the' late 
Diſcoveries about the Pendulum. © 

And 1 chuſe to make this Illuftra- 
tion by the Pendulum, becaule it is {6 
caſte for Experiment, and for our 
Comprehenſion; and the Elaftick Pow- 
er ſo difficult. 

Having ſeen the Origine of Tunea- 
ble or Harmonick Sounds, and of their 
Difference in reſpe&t of Acuteneſs and 


| Gravity : Ir is next'to be conſidered, 
how da come to be affected with 
Conſonancy and © Diflonancy, . and 
what theſe are. oe ee 


CHAP. 
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28 Of -Confonaney "and Diſſonancy. 
LITE I FiO £: > 31: TY 
C YOnſonancy and Diſſonancy arc 
the Reſult of che Agreement, 
muxtyre or uniting (or the ;cqntrary) 
of che undulated, Motions. of the Ayr | 
or Medium, cauſed by the Vibrations by 
which: the Sounds of diſtinft Tune 
are made. And thoſe are.:more or | 
lels capable of ſuch Mixture gr Co-in- 
cidence according to the Proportion 
of the Meaſures of Velocity in. which 
they. ;axe made, i.e. according as. they 
are more or leſs commenſurate. This 
I might well fer down. as a Poſtulatum. 
But I ſhall by ſeveral Inſtances inde: | 
vour to il[uſtrare the undulating Mo- 
tions or Undulations of the Ayr; and 
configm , what .is ſaid of their Agrec- | 
-ment and Diſagreements. And on | 
| cha | 


| [4% I. 
the Undalacions, by fomewhatiwekes, 
in other Liquids. | = 
Lea Gar drapioes the Midi 
| ſeal Pontd of ſtanding'Waterwhon 
ic - is quiet, you ſhall ſee a Motion 
forthwith imipreſſed-apon the Water, = 
paſling'and: dilating/ from that Qriver 
where the Stone fell; -in<ircular _ 
one within anocher;,Htill pro al. 
from: the-: :Ceneerg>1peea ding og -dibckly 
reach and daſh ay cited the B Banks/and 
then 'reuurhing, it the force of the fo. 
tion-bt ſufficient, :and» mectin g! thoſe 
inner Cirdes: which purſue Vac faine: 
{ Courle,:., without! giving them _ 
Check. it» Z 15779 
And . you a 2 Stone indi | 
place;. from that Centre. will Jikewiſe 
fprexd tound Waves; which racotingy 
the other, - will. quietly _ them; cach 
moving forwards 1 in:: ts ono proper 
Figure: : 1 15! 2&0 2013 N' 
'The like! is hain experimeined In 
WickGrer, which::being a::mbre 
denſe 
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denſe Body, continues its Motions 
longer, and may be placed 'nearer: | 
. your Eye. If you try it in'a. pretty 
large round Veſſel, ſuppoſe of a foot 
Diameter, the Waves will keep their 
own Motion forward and backward, 
and quietly paſs by one -another as 
they meet. Something of this may 
be ſeen in a long narrow Paſlage, 
where: there is not room to advance in 
Circles. ? | 

Make 2 wooden Trough 'or-long 
Box;: ſnppoſe : of two inches broad, 
and:two: deep, and/twenty long, © Fill 
it chreerQuarters/or half fall of Quick: 
ſilver, and placeic Horizontally, when 
1s ar:quict, give it with your Finger 
a:lictle patr ar one End, and it will 
impreſs: a Motion-of a ridgid Wave 
acroſs, which will paſs on to the other 
End, and ' daſhing: againſt ic, return 
in the ſame Manner, and daſh againſt 
the 'hether End, and go back again, 
| and thus backward and forward, ' 

| the 
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the Motioti'ceaſe.- "Now if after Fo 
have | - (this Motion - -on foot" 
cauſe ſuch another, you-fhall -F ke 
Wave keep 'its regal Courſe* Ha 
when they meet one another, paſs on 
wichour any Relu@tancy. " 
© I do'not. ſay theſe Experiments At 
full to my purpoſe, becauſe thele'Þe- 
Ing upon lingle Bodies, are not ſuf 
cient to" expreſs the Difigreements: of 
Diſproportronare Motions cauſed by 
di erent: Vibrations of different f ond. 
ing Bodics';' but theſe may' ſerve 
luſtrate” thoſe inviſible Unduladgt 
of Ayr. 'And how'a' Voice refleatd 
by the Walls of a Room! or by” Ex- 
tho being 6 -of adequire Vibrariois, te. 
turns from' 'the Walt, *and- meets2th 
commenſurate Uridulations pafſify 
forwards, withour hindring one” ants: 
ther. 

\ But there are Inſtances which ra 
ther confirm the Reaſons of Conf. 
nafcy and Difſonancy, by the Mitit- 

_-; 
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agreeing, Or reeing Meaſu 
of, & ag wy of. * 
Ic hath been a common Practice to 
imitate a Tabour and Pipe upon an 
Organ. Sound rogether two diſcord. 
ing Keys ( the baſe, Keys, will ſhew it 
beſt, becauſe gs ©; As ſlow. 
er). ler them, or. Example, be Ga- 
myr wich Gamoufharpor Faye 
or All three ,rogether. * 2 tht 
| ' themſelves ſhould UP 199 
imooth and-well voyced-: Pipes ; yet, 
hen. ſtruck, t together, there will be | 
.2 Barrel ins _ Ayr between ther 
difproportioned — uch 2 Clax; 
rand Thumping, that it will be like 


beating of. a Drum, while 2 


gg is playcd to. it with. the other 
(6, If you:ceale this, and ſound a 


full Cloſe of Conoords, it will appear | 
ſurprizingly ſmooth and ſweer, which | 
{hews how Diicords well placed, ſer | 
off Concords in Compoſition, Bur] | 


bring this Inftance to ſhew, how Rong | 
IT if 
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ahd yehetment 'theſe undulating Motj 
ons are, and *how they eorreſpond 
with the Vibrations by which they are 
made. ; 10 he 

'Ir may be 'worth the while, to te 
late an Experiment upon which I hap- 
pened. Being in an Arched ſourid- 
ing Room near a ſhrill Bell of a Houle 
Clock, when the Alarm ftruck, -] 
whiſtled to it, which I did with eaſe ir 
| the ſame Tune with the Bell, but, 
indeavouring to whiſtle a Note highet 
or lower, the Sound of the Bell and 
its croſs Motions were ſo predominant, 
{ that my Breath and Lips were check'd 
ſo; that I could not whiſtle at all, nor 
make any Sound 'of it ' in that diſcor: 
ding Tune. After, I ſounded a ſhrill 
whiſtling Pipe, which was out of tune 
to the. Bell, and their Motions ſo 
claſhed, that they ſeemed to ſound 
like ſwitching one another in the Ayr. 

Galileo, 'from this DoEtrine of Pen- 
dulums, eaſily and naturally explains 


che 
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the fo. much admired ſympathy of 
Conſonant ſtrings ; one (though un. | 
touch'd) moving when the other is * 
Rruck. Ir is perceptible in Strings of | 
the ſame, or another Inſtrument, by |} 
trembling ſo as to ſhake off a Straw | 
laid upon the other String: Bur in the ! 
fame Inſtrument, it my be made ve. | 
ry Viſible, as. in a Bals-viol. Strike 


one of the lower Strings with the Bow, 

hard and ſtrong, and if any of the 

other £7 be Uniſon or Octave: to * 
1 


it, you ſhall plainly ſee it vibrate, and 
continue. 'to. doe ſo, as long as you | 
continue the Stroke of your Bow, and, } 
all the while, che other Strings which }; 
are diſlonant, reſt quiet. 

The Reaſon hereof is this When } 
you ftrike your String, the Progreſſhve | 
ſound of it ſtrikes and ſtarts all the 
other Strings, and every of them | 
makes a Movement in its own pro- | 
per Vibration. The Conſonant ſtring, 7 
keeping meaſure in its Vibrations _ ; 

| tNOIE +» 
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thoſe of the ſounding String hath its 


' Motion continued, and propagated by _ 


continual agreeing Pulſes or Strokes 
of the other. Whereas the Remainder 
of the Diſlonant ſtrings having no help, 
buc being checked by the croſs Mo- 
tions of the ſounding String, are con- 
ſtrained to remain ſtill and quiet. Like 
as, if you ſtand before a Pendulum, and 
blow gently upon ir as it pafſeth from 
you, and fo again in its next Courſes 
keeping exact time with -it, it 15,moſt 
ealily continued in its Mogton. But 
if you blow irregularly in Meaſures 
different from the Meaſure of the Mo- 
tion of the Pendulum, and ſo moſt 
frequently blow againſt it, the Moci- 
on of it will be ſo checked, that it 
mult quickly ceaſe. 
And here we may take notice, ( as 
hath been hinted before ) thar this alſo 
confirms the aforclaid Equality of the 
Time of Vibrations to the laſt, for 
that the ſmall and weak Vibrations of 
a Fs: 
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the. {ympathizing String are regulated 
and continued by the Pulſes of the 
greater and ftronger Vibrations of the 
ſounding String, which proves, that | 
notwithſtanding that Diſparity of # 
Range, they are commenſurate in the ® 
Time of their Motion. 4 
This Experiment is ancient: I find *; 
it in Ariſtides Quintilianus a Greek Au- 
thour, who is ſuppoled to have been 4? 
contemporary with Plutarch. But the 
Reaſon of it deduced from the Pendy- 
lum, is new, and firſt difcovered''by 4 
Galiles. mY | 
_ It is an ordinary Trial, to find out 1 
the Tune of a Beer-glaſs without ſtri- 5 
- kingit, by holding it near your Mouth, | 
and humming loud to it, in ſeveral 
ſingle Tunes, and when you ar laſt | 
hict upon the Tune of -the Glaſs, it 2 
will tremble and Ecchoto you. Which ? 
{hews the Conſent and Uniformity of | 
Vibrations of the ſame Tune, though ? 
in ſeveral Bodies. ; 
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To cloſe this Chapter. I may con- 
clude that Conſonancy is the Paſſage 
of ſeveral Tuneable ſounds through 
the Medium, frequently mixing and 
uniting in their undulated Motions, 
cauſed by the well proportioned com- 
menſurate Vibrations of the ſonorous 
Bodies, and conſequently arriving 
ſmooth, and ſweet, and pleaſant to 
the Ear. On the contrary, Diſlonan- 
cy is from diſproportionate Motions 
of Sounds, not mixing, 'but jarring 
and claſhing as they pals, and artiving 
to the Eax Harſh, and Grating, and Ot- 
| fenſfive. And this, in the next Chap. 
cer {hall be more amply explained. 

Now, what Concords and Diſcords 
are thus produced, and in uſe, in or- 


der to Harmony, I ſhall next conlfi- 
der. 


E 3 CHAP. 
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CHAP. Ty. 

Of Concords. 
Oncords are Harmonic ſounds, | 
which being joyned pleaſe and | 
delight the Ear; and Dilcords the | 
Contrary. So that it is indeed the | 


* Judgment of the Ear that determines | 


which are Concords and which are | 
Diſcords. And to that we muſt firſt ! 
reſort to find out their Number. And 
then we may after ſearch andygxamine 
how the natural Production of thoſe ' 
Sounds, dilpoſeth them to be plealing | 
or unpleaſant. Like as the Palate is | 
abſolute Judge of Taſts, what is ſweer, | 
and what is bitter, or ſowr, &c. | 
chough there may be alſo found out ' 
ſome natural Cauſes of thoſe Quali- | 
ties. But the Ear being entertained 
with Motions which fall under exa& 
Demonſtrations of their Meaſures, the 

2 $8 - 
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Do&tine | hereof is capable of being 
more accurately diſcovered. = 
Firſt then, ( ſerting aſide the Uniſon 
Concord, which is no Space or Inter- 
val, but an Identity of Tune) the Ear 
allows and approves theſe following 
Intervals, and only theſe for Concords 
to any given Note, viz- the Oftave 
or Eighth, the. Fifth, then the Fourth, 
(chough by later Maſters of Muſick de. 
graded from his Place ) then the Third 
Major, the Third Minor, the Sixth Ma- 
jor, and the Sixth Minor. And alfo ſuch; 
as in the\Compaſls of any Voice or In- 
ſtrument beyond the Octave, may be 
compounded of theſe,for ſuch thoſe are, 
I mean compounded, and only the for: 
mer Seven are ſimple Concords ; not 
bur that they may ſeem to be com- 
pounded,viz; the greater of the leſs with- 
in ati Octave, and therefore may be 
called Syſtems, bur they are Originals, 
Whereas beyond an Octave, all is but 
Repetition of theſe in Compound with 
So the 
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the Eighth, a5. a Tenth is'an Eighth 
and a Third ; a Twelfth is an Eighth 
and a Fifth; a Fifteenth is Dildiapa- 


ſon} 14.6,” two Octaves, Cc. * 


But notwithſtanding this Diſtintion 
of Original and Compound Concords; 
and, tho' theſe compounded Concords 

are found, ;and diſcerned by their Ha- 
bitude to the Original Concords com- 

prehiended in the Syſtem of Diapaſon); 
oe 2 Tenth aſcending is an Octave 
above the Third, or-a Third above 
the Octave ; 2 Twelfth is an Octave to 
the Fifth, or a Fifth to the Kighth, 2 
- Fifteenth is an' Eighth above the Oc- 

ave, 7.4. Diſdiapaion ewo Eighths,exc.) 
yet they muſt be own'd, and are to 
be eſteemed good and true Concords, 
and equally uſctull in Melody, _ 
cially in that of Conlort. 

The Syſtem of an Eighth, contain- 
ung wr Intervals, or Spaces, or Ne- 
grees, and cight Notes reckoned inclu- 
Im as expreſſed by eight Chords, 


1s 
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is called Diapaſon, i.e. a Syſtem of a 2 


all intermediare Concords, which were 
anciently reputed to be only the Fifth | 
and the Fourth, and it. comprehends - 
_ them both, as being compounded-of 
them both: And now, that the Thirds 
and Sixths are admitted for Concords, 
the Eighth contains them-allo : Viz. a 
Third Major and Sixth Mimor, and a: 
gain .2 Third Minor and Sixth Major. 
The Ocave being but a Replication 
of the Uniſon, or given. Note below it, 
and the ſame, as it were in Minucure, 
it cloſeth,and rexminates the firſt perfe& 
Syſtem, and the next Octave above it 
alcends by the ſame Intervals, and is 
in like manner compounded ot them, 
and ſo on, as far as you can. proceed 
upwards or downwards with Voices 
or Inſtruments, as may be teen in an 
Organ, or Harpſl chord.. Ir is there- 
fore molt juſtly judged by the Ear, to 
be the. Chief of all "Concptds, and. is 
the only Conlonant Syltem, which 

being 
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being added to it ſelf, fill makes 
 Concords. 
- » And toit all other Concords agree, 
and are Conſonant, though they do 
not all agreeto each other ; nor any of 
them maake a Concord if added to it | 
ſelf, and the Complement or Reſidue 
of any Concord to Diapaſon, is alſo 
Concord. 

The next in Dignity is: the Fifth, 
then the Fourth, Third Major, Third 
Mymor, Sixth Major, and laſtly Sixth 
Mnmor y, all taken- by Aſcent from the 
Uniſon or given Note. , 

By Uniſon is meant, ſometimes the 
Habirude or Ration of Equality of 
two Notes compated together, being 
of the very ſame Tune. Sometimes 
( as here ) for the given ſingle Note to 
which the Diſtance, or the Rations of 
other Intervals are compared. As, if 
we conlider the Relations to -Gamnt, 
tro which Are is a Tone or Second, 
B mia Third,C a Fourth,D a —_— 

ba $ 
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We call Gamut the Uniſon, for want of a 
more properWord.Thus C fa ut,or any 
other Note to which other Intervals are 
taken, may be called the Uniſon, 
And the Reader may eaſily diſcern, 


in which Senſe it is taken all along by 
the Coherence of the Difcourle. 


I come now to conſider the natu- 
ral Reaſons, why Concords pleaſe the 
Ear, by examining the Motions by 
which all Concords are made, which 
having been generally alledged in the 
beginning of the third _—_ fhall 
now more particularly be diſcuffed. 
And here I hope the Reader will 
pardon ſome Repetition in a Subject, 
that ſtands in need of all Light that 
may be, if, for his caſie and more 
ſteady Progreſs, before I proceed, I 
call him back to a Review and brief 
Summary of ſome of thoſe Notions, 
which bave been premis'd and conh-. 
dered more at large, T have ſhewed, 
vY SLOTY ans 
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- 1... That Harmonick Sound py 
Tune .is made by y. equal Vibrations or. 
Tremblings of a Body fly conſtiru- 


* ted. 


2. That thoſe Vibrations make their 
Courles and. Recourles 'in the ſame 
Meaſure of Time; from the greateſt 
_ to the leſſer, till they come to 
re 

3. : That thoſe Vibrations are under 
a certain Meaſure of Frequency of 
Courſes and Recourſes in a given Space 
of 0 

. That if the. Vibrations be more 
ane the Tune will be proportio- 
| nably more Acute :. if leſs frequent, 
more Grave. 

. That the Librations of a Pendu- 
wu, Lane doubly frequent, if the 
Pendylum be made four times ſhorter ; 
and twice ſlower, it the Pendulum be 
four times longer. 

6. That a Chord, or String of a 


Muſical Inſtrument, b, as a double 
Pendu- 
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Pendulum,” or two Pendulums tacked 
rogether at length, and therefore hath 
the ſame Effects by dupling; as a Pen- 
dulum by quadrupling, i. e. by du- 
pling the Length of the Chord, the-Vi- 
brations' will be /ſubdupled, 57. e. be 
half ſo many in a given Time. ©. And 
by ſubdupling the Length of the Chord, 
the Vibrations will be  dupled, and 
64 pom ſo in all other Mea- 
ures of 'Length, the Vibrations bear- 
ing a Reciprocal} proportion ” to the 
Length. 

7. That theſe Vibrations impreſs a 
Motion of Undularion or Trembling 
| in the: Medium { as far: as the Morron 
extends )' of the ſame Meaſure withrthe 
Vibrations. nan 

8. That'if the Motions made by 
difterent Chords beſo commen(urate, 
that they mix and unite ; bear the ſame 
Courle either altogether, or alternarte- 
ly, or frequently : Then the Sounds 
of thoſe different Chords, thus mixing, 


will 
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-will calmly paſs:the Medium, and ar. 
rive at the Ear as one Sound, or near | 
the ſame, and ſo will ſmoothly and | 
evenly ſtrike the Ear with Pleaſure, 
and this is Conſonancy, and from the 
want of ſuch Mixture is Diſſonancy. 
I may add, that as the more frequent 
Mixture or Coincidence of Vibrations, 
render the Concords generally fo much 
the more perfect ; So, the lels there is of 
Mixture, the greater and more harſh 
_ will bethe Diſcord. | 
From the Premiſles, it will be eaſic 
to. . comprehend the nacural Reaſon, 
why the Ear is delighted with thoſe 
forenamed Concords: and that is, be- 
cauſe they all naite in their Motions 
often, and at the leaſt ar every {axxth 
Courſe of Vibration, which appears 
from - the Rations. by which they are 
confticated, which are all contained 
within that Number, and all Rations 
contained within that Space of Six, 
make Concords, becauſe che Mixture 


of 


oe" 


of their Motions is anſwerable to. the . 


Ration of them, and are.made at or 
before every Sixth Courle. This will 
appear if we, examine their Motions. 
Firſt, how and why the Uniſons agree 
ſo perfectly ;. and then finding therea- 
ſon of an Octave, and fixing that, all 
the reſt will follow. 
To this purpole, ſtrike a Chord of 
a ſounding Inſtrument, and at the 
ſame Time, another Chord ſuppoſed 
to be in all reſpets Equal, z.e, in 
Length, Martter, ET hicknek and Ten- 
ſion, Here then, both the Strings give 
their Sound; each Sound is a certain 
Tune; each Tune is made by a cer- 
tain Meaſure of Vibrations: the ſame 
Vibrations are impreſſed upon, and 
carried every way along the Medium, 
in Undulations of the ſame Meaſure 
wich them, until the Sounds arrive at 
the Ear, Now the Chords being fup- 
poſed to be equal in all reſpects ; it 
tollows, that their Vibrations m__ 
= 6G ++. © 6 
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alfo equa], and conſequently moye in 
the fame Meaſure, joyning: and uni- 
ting in every Courſe and Recourſe, 
and keeping ſtill the ſame Equality, 
and Mixture of Motions of the String, 
and” in the Medium. Therefore the 
Habitude of theſe rwo Strings is called 
Uniſon, and is ſo perfectly Conſo- 
nant, that it is an Identity of Tune, 
there being no Interval or Space be. 
rtweerr them. And the Ear can hard. 
ly judge, whether the Sound be mad 

by two Strings, or by one. f 

- * But Conſonancy is more properly 
conſidered, as an Interval, or Space 
berween Tones of different Acutetiels 
. or Gravity. ' And amongſt them, the 
moſt perfect is that which comes near- 
eſt to Uniſon; (I donot mean berwixt 
which there is the leaſt Difference of 
Interval : but, in whoſe Motions there 
is the greateſt Mixcure and Agreement 
next to Uniſon. ) The Motions of two 
Uniſons are in Ration of 1 to 1, of 


of 
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of Ca next Ratibh in 
whole: Nambers. is 2-to 1, Daple: 
Divide a Monochord in .cwoiEqual - 
parts-ihalf! the Length -compared=co 
the:whole; being (ir SubdupleRarion;: 
will make:double Vibrations, raking; 
two Recourſes! in the faind- tine- 
that the 'orher makes: 6ne, and ſo-unt' 
ting and/mixing alternately, 7. e, :&ve+ | 
ry"6ther: Motion. | \Fhen co k | 
the Sounds3of theſe-rwo, and.the'halt: 
will. þefound to found an Octave! to: 
the whole:Chord: .. Now the Octave 
(:alcending from the Uniſon) being 
thus found and fixed to be in duple- | 
Proportion of Vibrations, and ſubqu: 
ple & Long; conſequently che Pro-- 


portions:of all other Inrervals are eaf1- 
ly [-fonad: bog: io 2155 

>! They>are found-our by TED of 
dividui -the. Octave. into the mearr | 
Rations:which are contained , in: it; 
Eadlid, in his \Se&:y\Cartones, 'T lorem. 6: 
gives wo .Pemonſtcdtions to prove, 
QT. 2 F this 


- 
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that Diple Ration! contains, :and is) 
commpoled ofthe-rwo nextRations, vizj- | 
Seſquidlters :and \Seſquiertid, :. There-! | 
fore ian QQtave Which! is in Duple Rac; 
tion 2 £0115] divided into;; and com: 
poſed of a Filth, whoſe Ration.js found. 
to-:be Sefquialtera "3 O 2/5. and a 
Fourth; whole Ratzon- is Se/quitertia 
410-3. .In like-mainer, Seſquialtera- 
is-compoſed of Se/quiquarta and. Sef-: | 
quiguita. Thar is,' a! Fifth ,3 to 2 
may; be divided into a Third, Major' 5 
t04, and a; Third Minor: 6'to 5 ; 0c. 

'Fhere is an. eaſie way to take a 
view. of the Mean 'Rations,. which 
maybe contained in any Ration gi- 
ven; by transferring the Prime or Ra- 
dical Numbers of the given Ration in- 
to greater Numbers of the ſame Ra-: 
rionz:1as. 2 tO 1: into. 4 to 2,::01:6- to 
3,6 which have the ſadnc Ration 
of Duple.: Again,-/3 to dvinto6 to 
4, which! is flilk.: Se/qaiaiterd. i Now 
in-4otq 24; the eledicny: 1513. © So that: 


4 to 
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iny 49 313;thas bby a Fourth anda Fikch | | 


are compeehended in an Eighth; dh 
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contains, 6 40 5. and; 5,50 4 54+ #518 
Fifth cangains thei a Thitds. 1Jogr16 
£93. be. the; Octave,.4nd it: corigpins 
630 5 [Third leſs, 5.19: Third Me- 
jr, 2nd 4.140 5, a Foprth, 2nd fach 
two Medieties, 5 and-;4« . ' Ot his 
ſhall fay,moxre-in che-next Chaprar. 
-1i; Thels Racions exptels the Differgnce 
of .Lengrki.in ſeveral Strings which 
make the Concords ;,.and.conletquent- 
ly.chs Differgnce of- their Vibrations, 
'Take.twor Sritgs A B;- in all ather 
Relpects, equal; . and compare their 
Lengths, which it equal, make Uni- 
ſon. or;the ame Tyne. If A be dou- 
ble.in Length to B, i.e. 2 £0 1, the 
Nibrations.gf B will be duple to thoſe 
of A. and:junite- alefroately, Vi Ac 
| [Every Qoule, crofling, at the Recourſe, 
KA G74jhe3pind 6 
IS » | 


a ORtave to, A. 
E:* if 
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"Tf the Lengtli-of A'be to'that of B 
35! 3ro 2, and conſequiehtly the Vi- 
brarions as 7/to 3, their” Sounds will 
conſort in a'Fifth, and'their Motions 
unire'after every ſecond Recourlc, i. e. 
ar*every-other orchird Conrle. 
£:1JFiA toB, be-as 4 to 3,'they ſound 
a'\Fourth, their Motions-uniting after 
. 'evety* third Recourſe, viz. at every 
foureh Courſe. - Loy 
FAtoB, be as 5 to 4, they ſound 
a' Ditone, or third Major, and unite 
after-every fourth Recourle, 4. e. eve- 
rn Recoude.: Ho 21 ET 
"If AtoB, be as 6to 5, they ſound 
x Trihemitone, or Third Minor, uni- 
ting after every fifth Recourſe, ar' c- 
very fixth Courſe. wi | 
- Thus by the frequency of yheir be. 
ing mixed and-united, the Harmony 
of joyned Concords' is found ſo very 
ſweet and pleaſing ; the Remoter be- 
ing'alſo combined' by their Relarion 
6 other Concords beſides the _— 
j c 


LY 


| confeſs tA 
ET 6. She" 8 the Obtaphties 
of'$ fg & toy | 


Mina te Orie, and of n Tg 
the Other, and cheir Motiotis wy, 


xcohingly, And th Sith 
che fame” Advantage.” Of yy 


binarious I ſhall have occaſion wy 

foriewhat. more ,- aſter” 1 have 

che Subject in" hand as plain 4 I cart, © 
[ propoſed” the Colluririg- of two” ſe? 

veral Strings, to expreſs. the Conlorc 

which is made by them; bur other, 
rho e nm 

being appli ro 
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{o. oftht-«o- r y.nrotk Cuthys@parebusy' as: cs 
when ſcycrdl triogs arc-vollated. ;. And 
it: you, take:cthe Rdtios 48::Fradtions, 
it will be <p eaſie to:tneaſute-om:che 

yen Parts: of .a Monochard; or .:{ta- 
py String/exrended on: am Inſtrument: 
-Fhoſe- parts-of the String [divided by a 
Moveable Bridge or | Fret -put under, 
and :made+ to: pond: [That-Sound,: re. 
hpd ro the RN of the Rane -will 


_ = - 


"Third od ej, ; 2'Third: ryhg 3a Sine 
Major, 14:2 Sixth Minor: Now, we thus 
Wy mga theſe Concords.,';' "09 


a. Min. zd. Maj." 4th.” th. 
os | PEER 


W7 
La 
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 Tfad, that all Coneords ate in Ra. 
tions | chin the Number | Six; "and 
I may. add, that 4 Rations within the 
Number Tix, arc Concords : Of which, 
take the plying Scheme. he 


two Thigds tothe Filth, and theF 
to the twoSixths. | ger BE Hh 
Thi, Fifth, . and Ofave ; ors the l- ] 
niſon, Fourth, Sixth,:and Octave, may 
F 4 be 


is 2; 


| fve Lines, Wh I 0 
by which 'the.aforefaid Coricords are 
* expreſſed. Thefarmer two which aſ- 
cend from the Uniſon, Gamit,by Third 
Mazor .( or Minor ) and Fifth, up to the 
Octave, are uſually called Authentick, 
as ring priticfpally to che Uniſon, 
and beſt atisfy ing the Ear to reſt upon: 
The bther tw,” which aſcend by the 
Forirth and Sixth Minor, (0r-Major) vj 
to the' ſame Otave, / are called Plagat 
as more combining withthe'"Octave, 
ſeeming ro require a more proper baſe 
Note,zr;. an Eighth below-che Fourth, 
and therefore not making a good con- 
cludig Cloſe : And on the confinual 

M [$7 ſhitting 
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ſhifting chef} brofcen:changiig thimy 
depends the Variety of Harmony: 1'as 
faviax\ Confonancy reacherh;:-which is 
buriks the Body-bf Malik). iin all Ootv. 
frapunct' chiefly,- bur indeed in :rall 
Kinds 'of Cormpolition, | I:do notes 
clude-*a Sprinkting' of Diſcords ;-nor- 
hire! medle. with Ayr; Meakiire,: and 
Rythiriis; Which"are the:Sbbl-and Spi 
vicoof Mufick,- and give ir{o grear's 
commanding>!Power. :' The » Plagal 
Moods delcend:by the: ſame Intervals, 
by which the Authenrickaſcend ; which 
is:by Thitds-@nd 'Fifchs; -and theiAu- 
thentick \deſtend rhe: fame'by 'which 
the Plagal 'aftend, viz by Fourths'and 
'Sixths," one chiefly relating to the Yay 
ſon, the:other to the Octave, * i; © 


But thar, f6r which-deſcribed zheſe 
full Cloſes, was chiefly, :rocgive:>(as] 
promis'd Ja larger accountof: the:be- 
fore-mentioned Combinations-of Con- 
cords, which-:increaſe-ithe:Conſonan- 
cles. of cach :Note, and-make a won: 
on derfull 


[oo 
deefull Variegation and DelightfulncG 
of the Harmbhiy. 

.; Caft your Eye upon. the Firſt ofihun 
in the Auhedrick Scale; -you- will ſet 
that | Bnuhath 3 Relariens of Conſo- 
onacy, viz. Tothe Uniſon; Or given 
Note Gothe Fifth,andtothe Octave: 
'To che Unifoh as a Third Minor ; tothe 
Fifch as.a/Third Major ; £6 the Octavea 
Sixth: Majbr', {o: yu its, Motions joyn } 
 afterevery fi Recoritſez/:4ye; at eyery 
foxth Gdurle; }with thet Uniſon ; every 
faich wich: theDiipente: or Fifth; every 
{nth Come ;with the-Octave. Then 
eankider tha:Diapente, Dol re ; as'2 
Fifth to the Uniton, ' it joys with/i 
exety third:Courſe; andas) a Fourth 
to the Octave;they joynevery Fourth 
Courle: ':/Fheh; the Oftaye with the 
Uniſon, . joyns. after every ſecond Vi: 
ration; -6:18-cat every -Courle. | 


1:0 Mow take a Review of: the Variety 
of:Conſonaricics in theſe! four Notes. 
Here are.'mixed together in one Con: 


fort 
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ſotrelie Rationkofs rhitþ.3t9i2,o4da 35 | 
grito! 4, 65001194275 BO. 4x And: ulbalet 
win rhe vothen | 


vi "31 25 20iv'y: it 


to Variegite-:and -give ( asib;WEre}/.a | 
pleaſant-Purling 16) the- Harmony with: 
in that. Space; For' noi; all this Va- 
rity *is formed within/one:Syſtem, of 
Diapaſon;: juſtly; bearing/(that ;Name. 
Bur then, think what it wilh-be,;-when, 
the remote Compounded Concords are - 
joyned to them; as when we make a 
full Cloſe with both Hands upon an 
Organ, or Harpſichord, or when the 
higher Part of a Conſort of Muſick is 
— ways to the lower," by the middle 
Parts; Vi 3 the Treble ro the Baſe, 
by. the Nat ind Tenor: And all 
this,” refreſhed'!/by the" Iiterchangings 
mad} berween te Plagal and Authen- 
tick- 
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Let V V be a Chord, and ſtand for 
the Uniſon : Let O O be a Chord half 
ſo long, which will be an Octave to the 
Uniſon, and the Vibrations double: 
Then I ſay, - chey will alternately, 5. e. 
at every other Vibration unite: Let 
from A to B, be the Courſe of the Vi. 
bration, and from B to A the Recourſe. 
Obſerving by the way, that ( in rela- 
tion to the Figures mentioned in this 
Paragraph and the next, as alſo in the 
former Diagram of. the Pendulum,Cap. 
2. pag. 9.) When I ſay, | from Bro 
A | and, | overtakes V, in A, &c. | 
I do there indeayotir to expreſs the mat- 
ter brief atid-perfpicuous; withour per: 
plexing the Figures with many Lines ; 
and avoiding the Incumbrance of ſo 
many Cautions, whereby to diſtract 
the-Reader: -Yer i muſt always be un- 
derſtood to acknowledge the continual 
Decreaſe ofrhe Range of Vibrations be- 
tween A and B;-while the Motion con- 


einues ; 


Do ® 


L795 J 
rinues 3; and: by, A and B, mean only... 
the Extremities.of the Range ofall choſe! 
Vibrations, both the Firſt greateſt, and, 
alſa: che Succeſſive leflened; 'and gra- 

dually contracted Extremuties of theix 
Rahge. And: the following Demone;: 
ſtraciva proceeds and holds equally in 
bark, being applicd rothe Velocity of. 
Recourlſes,: and not to the Compals of: 
their Range, | which. is not at all here 

confidered, . Such a kind of Equity, I 

npſt ſometimes, in other parts of this 

Diſcourſe, beg; of rhe Candid Reader. 
To proceed therefore, I ſay, whilſt. V. 
being ſtruck; makes his Courſe from A 

to-B; O (Rruck/likewiſe ) will have: 
tis.Courſe from A to B;: /and:Recourle! 
from B co A... Next, whilſt V makes] 
Recourſe from B to AziQ. is making 
its Courle contraty, from A'to B, bue, 
recourſeth and-overtakes'Y in A, and: 
then they are united in A, and begin: 
their Courſe: together. '/ So. you. lee;; 
that the Vibrations of Diapaſon, unite] 


alter- 


FE266J! 
alternately; joyning at every Courſe of: 
the -Uniſon, - afid- crofling - at the Rev! 
cotirſe. 13046) >< | 

Thus alſo Diapente' or Fifth having" 
the Ration of '3 to 2;" mites in'hke- 
manner at'every third: Coutſe of the * 
Uniſon. Let the Chord 'D'D be«Diz-* 
ponce ro the Uniſon V;7whilt V cout: 
«h from A” to ' By! the- Chord D- 
courſerh fromA to B;-''and -makes half 
his Recourſe-as far as C;- i. e. 3to'2, 
Whilſt -'V recourſeth fronv'B eo A,'D 
paſſeth from'C-to A,' arid back from 
A'toB. Whilſt V. courſah againfrorm 
A toB, D'paſſeth from:Bits: A, Htid 
back ro C. Whilſt V recourſeth from 
Bro A, D pafſerh from C to B, and 
back to A: And then-they-unite in A; 
beginning their Courles*rogerher,-at 
every third/Courle of V3: 1n likeman-' 
ner the reſt of the 'Concords unite, at 
the 4th, 5th, '6th Courle, accord- 
ing to- their Rations, as” might this 
ſame way/he fhewn; but it would:rake 

9; | up 
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up too: much . room, and is needleſs 3 
being made evident enough from theſe | 
Examples already given. 

Thus far the Rates. and Meaſures 
of Conſonance lead us on, and give 
us the true and demonſtrable grounds 
of Harmony : Burt ſtill it-is not com-* 
pleat without Diſcords and Degrees (of 
which I ſhall creat in another Chapter) 
intermixed with the Concords, to give 
them a Foyl, and fer them off the 
berter. For, (to uſe a homely reſem- 
blance) That our Food, taken alone, 
though proper, and wholſome, and 
natural, may'not cloy the Palate, and 
abate the Appetite ;. the Cook finds 
ſuch kinds and- varieties of Sawce, -as 
quicken and pleaſe the Palate, and 
ſharpen the Appetite, though not feed 
the Stomach : As Vinegar, Muſtard, 
Pepper, ec, which nouriſh not, nor 
are taken alone, | but, carry down the 
Nouriſhment with better Reliſh,, and 
aſſift it in Digeſtion. . So the Practical - 

G Maſters 
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Maſters and Skilful Compoſers make 
uſe of Diſcords, judicioully taken, to 
reliſh the Conſort, and make the 
Concords arrive much ſweeter at the 
Ear, in all forts of Deſcant , bur moſt 
frequently in Cadence to a Cloſe. In 
all which, the chief regard is to be 
- had to what the Ear may expe in 
the ConduCct of the Compoſition, and 
mult be performed with Moderation 
and Judgment; which I now only 
mention, not intending to; treat of 
Compoſing, which is out of my De- 
ſign and Sphear, and would be too 
large; but my defign is, ro make theſe 


_ - Grounds as plain as I can, thereby to 


gratifie thole, whoſe Philoſophical 
Learning, without previous 'Skill in 
Muſick, will eaſily render them capa- 
ble of this Theory : And alſo, thoſe 
Maſters in Pra&tick Muſick, and Lo- 
vers of it, who, though wanting Phi 
loſophy, and the Latin and other For: 


reign Tongues, to read better Au: 
chors ; 
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thors; yet, by the help of their know- 
ledge in Muſick, may attain to under- 
ſtand the depth of the Grounds and |. 
Reaſons of Harmony, for whoſe lakes - 
it is done in this Language. 

[ ſhall conclude this Chapter with 
ſome Remarks, concerning the Names 
iven 'to the feveral Concords: We 
call thent Third, Fourth, Fifth, Sixth, 
and Ejehth. Of theſe, the Third's being 
Two, and Sixth's being alſo Two, 
want betrer diſtinguiſhing Names. 
To call them Flat and Sharp Thirds, 
and Flat and Sharp Sixths is not enough, 
and lies under a miſtake ; I mean, 
it is not a ſufficienc Diſtin&tion, to 
call the greater Third and Sixth, Sharp 
Third, and Sharp Sixth; and the lel- 
ler, Flat. They are ſo, indeed, in a- 
(cending from the-Uniſon ; but in de- 
(cending they are contrary ;- for to the 
Octave, .that greater Sixth is a lefler 
Third, and the oreater Third is a leſ- 
fer Sixth ; which lefler Third and Sixth 
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cannot well be called Flar, being in a 
Sharp Key ; Flat and Sharp therefore 
do not well diſtinguiſh them in Gene- 
ral, The leſſer Third from the Octave 
being ſharp, and the greater Sixth 
flar. So, from the Fifth defcending 
by Thirds, if -the Firſt be a Minor 
Third, it is Sharp, and the, other be- 
ing a Major Third, cannot be ſaid to 
be Flat. 

The other Diſtinftion of them, 
Viz.. by Major and Minor, is more pro- 
per, and does well expreſs which of 
them we mean. Burt ſtill, the common 
and confuſed name of Third, if- the 
Diſtin&tion'ofl Major and Mmor be not 
always well remembred, is apt to 
' draw young PraQtitioners, who donot 
well conſider, into another Errour. 
I would herefore call the greater 
Third (as the Greeks do) Ditone, 7. 0 
of two whole Tones, and' the Third 
Mmor, Trihenutone, or Seſquitone, a 


conſiſting of three halt Tones, (or ra- 
cher, 


[$10 
ther of -a Tone and half a. Tone) 
And this would avoid | the mentioned 
Errour which I am going to deſcribe. 
It is a Rule in*compoling Conſort 
Muſick, that it is not lawful to makea }. 
Movement. of two Unilſons, . or two 
Eighes; or two-Fifths together ; nor of 
two Fourths, unleſs made good by the 
addition of  Thirds in another Part : 
But we may move as many Thirds 
or Sixths together as we pleaſe, Which 
laſt is falſe, if we keep to the ſame 
ſort of Fhirds and Sixths; for 'the 
two Thirds differ one from ano- 
ther in like manner as the Fourth dif- 
fers from the Fifth. For in the ſame 
manner as the Eighth is divided into 
2 Fifch and Fourth: ſo is a Fifth into a 
3d Major and 3d Minor. Now call 
them by their right names, and, I lay, 
it is not lawful ro make a Movement 
of as many Ditones, or of as many 
Seſquitones as you pleale ; and there- 
fore when. you take the liberty ſpoken 
j * W8+1 of, 
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of, umder the general names of Thirds, 
it will be found, that you mix Ditones 
and 'Tribemitones, and fo are not con- 
cerned in the aforeſaid Rule; and fo 
the Movements of Sixths will be made 
with mixture and interchanges of 6th 
Major and 6th Minor, which is 'fafe e- 
- nough. 

Yet, Tconſels, there is a little more 
liberty in moving Trhemitores and Di- 
tones, as likewile, either of the Sixths, 
chan' there is in moving Fourths or 
Fifths; and the Ear will bear it berter. 

Nay, there is neceſſity, in a gradual 
' Movement of Thirds, to make one 
Movement by two Tribemitones toge- 
ther in every Fourth, and Fifth, or 
Fourth disjun&t: Thar is, twice in Dia- 
faſon, or, ar leaſt, in rwo Fifths ; as 
in Gamut Key proper. The natural 
Aſcent will be, Ut Re Ms Fa Sd La: 
Now, to theſe join Thirds in Natural 
Aſcent, and they will be, M6 Fa Sol La 
FaSol. 3%, x «84 & And thus it will 


5. 


». 
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' bein otheriCliffs, bur with ſome va- 
riation, according. to the place of rhe 
 Hemitone. Here {i$ and 3% Þ are 
two Tribemitones ſucceeding one ano- 
ther, - and you cannot well alter:them 
without diſordering the Aſcent, and 
diſturbing the Harmony ; becauſe, 
where there is a Hemitone, the Tone 
below joined to it, makes a Tribemi- 
tone, and the next Tone above it, join- 
ed to ir, makes the ſame. Thus you 
ſee the neceſſity of moving two Trihe- 
mitones together, twice in Diapaſon, or 
a 9th, in progreſſion of Thirds, in 
Diatonic Harmony , but you cannot 
well go further. 

Now, there is Reaſon, why two Tri- 
hemitones will better bear it, becauſe of 
their different Relations, by which 
one Trihemitone is better diſtinguiſhed 
from another, than one Octave, or 
one Fifth, or one Fourth from ano- 
ther. 


G 4 In 
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In a third Minor, which hath two 
Degrees or - Intervals, conſiſting of a 
Tone and Hemitone, the Hemitone may 
be placed either in the lower Space, 
and then generally is united to his 3d 


' » . Major (which makes the Complement 


of it to a Fifth) downward, and 
makes a ſharp Key ; or'elſe ir may be 
placed in the upper Space, and then 
generally takes his 3d Major above, to 
make up the 5th upward, and con- 
ſtiture a Flat Key. And thus a Tritone 
3s avoided both ways, 1 ſay, if the 
Hemitone, in the 3d Minor be below, 
then the 3d Major lies below it, and the 
Air is ſharp. if the Hemitone be above, 
then the 3d Maqor lies above, and the 
Air is Flat. And thus the two M+- 
nor Thirds joined in conſequence of 
Movement, are differenced in their Re- 
lations, conſequent to the place of the 
Hemitone ; which variety takes off all 
Nauſcoulſnels ' from the Movement, 


and renders it {weet and plealant. 
You 
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You cannot ſo well and regularly 
make a Movement of Ditones, though 
it _ may be-done ſometimes, once or 
twice, or more, in a Bearing Paſlage 
(in like manner as you may ſometimes 
uſe Diſcords ) to. give, after a little 
grating, a better Reliſh. The Skil. 
tul Artiſt may go farther in the uſe 
of Thirds and Diſcords, than is ordi- 
narily allowed. 


I might enlarge this Chapter, by ſetting 
down Examples of the Lawful and Unlaw- 
ful Movements of Thirds Major and Minor, 
and of the Uſe of Diſcords ; but, as I ſaid 
before, my. deſign is not to treat of Com- 
poſition : However you may caſt your Eye 
upon theſe: following Inſtances; and your 
own Obſervation from the beſt Maſters will 
furniſh you with the reſt. 


Lawful Movement Unlawful Movement 
of Thirds, Mix'd. of Thirds Major. 
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That the Reader may not incurr any Mi- 

'Ntake or Confufion, by ſeveraF Names 6f 

the ſame Intervals, 1 have here ſet them 
down together, with their Rations. 


2h. Ottave; Diapaſon. /- ' 
7th. Major. Heptachord Major. 
7th. Minor.  Heptachord Minor. 
6th. Major. Hexachord Major. 
6th. Minor. Hexachord Minor. 

5th ; Diapente. Pentachord. 


5th. | 
ay (in de-) <enidiapente. - |. 
4th. 51 (in ex- 


| 


Tritone. 


Diateſlaron. Tetrachord. 
Ditone. 


ſauitone. } : 


24.M:n. or Whole fone Minor 


DieſisEnharmonic. q 
| Diefis Minor. | 


Note, Whenever T mention Dielis ' without DiſtinQion ; I 
mean Dieſis Minor, -or Enharmonic : and when I io 
mention Comma ; I mean Comma Maju:, or Schilm. 


£8 ] 

I ſhould next treat of Diſcords, bur 
becauſe there will intervene ſo much 
- uſe of Calculation, it is needful that 
(before I go further) 1 premiſe ſome 
account of Proportion in General, and 


apply it to Harmony. 


 Tw7 


CHAP. V. 


Of Proportion ; and Applyed to Harmony, 


Hereas it hath been ſaid be. 
fore, That Harmonick Bo- 
dies and Motions fall under Nu- 
merical Calculations, and the Rati- 
ons of Concords have been already 
aſlign'd: It may ſeem neceſlary here 
(before we proceed to ſpeak of Dil: 
cords) to ſhew the manner how to 
calculate the Proportions appertaining 
to' Harmonick Sounds : And for this, 
I ſhall better prepare the Reader, by 
premiſing ſomething concerning Pro- 

| Portion in General. J 
We may compare (i. e. among 
.themſelves) either (1.) Magnitudes, (fo 
they be of the ſame kind ;) Or (2.) 
the  Gravitations, Motions, Yelocties, 
Ws Durations, 
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Durations, Sounds, &c. from thence a- :- 
riſing ; or further, if you pleaſe, the . 
Numbers themſelves, by which the 
things Compared, are Explicated. And 
if theſe ſhall be Unequal, we may 
| then conſider, either, Firſt, How much 
one of them Exceeds the other, or Se- . 
condly, After what manner one of them 
ſtands related to the other, 'as 'to the 
Quotient of the Antecedent (6r former 
Term) divided by the Conſequent (or 
latter Term:) Which Quotient doth 
Expound, Denominate, or ſhew, how 
many times, or how much of a time, 
or times, one of them doth contain 
the other. And this by the Greeks is 
called 2/y&., Ratio; as they are wont 
to call the Similitude, or Equality of 
Ratios, 4r2Aoyiz, Analogie, Proportion, 
or Proportionality. But Cuſtome, and 
the Senſe aſſiſting, will render any 
over-curious Application of theſe 
Terms unneceſlary, 


From 
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From theſe two Conſiderations laſt 
mention'd, there are wont to be de- 
duced three ſorts of Proportion, Arith. 
metical, Geometrical, and a mixt Pro. 
portion, reſulting from theſe two, cal. 
led Harmonical. 

1. Arithmetical, When three or more 
Numbers in Progreſſion, have: the 
ſame Difference ; as, 2, 4, 6, 8, &c. 
or diſcontinued , as 2, 4, 6; 14, 
16, 18. 

. 2. Geometrical, When three or more 
Numbers have the ſame Ration ; as 
2, 4, 8, 16, 32; or Diſcontinued ; 
2,4; 64, 128. 

Laſtly, Harmonical, (partaking of 
both the other) When three Numbers 
are ſo ordered, that there be the ſame 
Ration of the Greateſt to the Leaſt; 
as there is of the Difference of the 
two Greater, to the Difference of the 
two leſs Numbers. As in theſe three 
Terms; 3, 4, 6 ; the Ration of 6 
to 3 (being the greateſt and lealt 

Terms) 


Terms)- is Duple. So1s.2, the Diffe- 
rence of 6 and 4 (the two greater 
Numbers): to 1. the Ditference of. 4 
and 3 (the two lels Numbers) Duple 
alſo. This is Proportion Harmoni- 
cal, which Diapaſon 6.:to-3, bears to 
Diapente 6 to 4, and. Diateflaron 4 
to 3 ; as its mean Proportionals. . 
Now for the kinds of 'Rations moſt 
roperly ſo. called ;. i. e. Geometrical ; 
* obſerve, that in all Rations, the 
former Term or Number (whether 
greater or lels) is always called the An- _ 
tecedent ; and the other following 
Number, is called the, Conſequene. 
If - therefore - the Antecedent be - the 
greater Term'; then "the Ration is &4- 
ther Multiplex, Superparticular, Super- 
partient, or (what is compounded of 
thele ) Multiplex Superparticular , - or 
Multiplex Superpartient. + + 
. 1. Multiplex, as Duple, 4 to 2; 
Triple, 6 co. 2 ; Quadruple, 8 to 2. - 


2. Ouper- 
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2. Superparticular ; as 3 to 2, 4 
ro 3, 5 to 4; Exceeding but by one 
aliquot part, and in their Radical, or 
leaſt Numbers, always -but by one; 
and theſe Rations are termed Seſquial- 
tera, Seſquitertia, (or Supertertia) Sef- 
quiquarta (or Superquarta) E&c. Note, 
chat Numbers exceeding more than 
by one, and but by one aliquor parr, 
may yet be Superparticular, if they be 
_ not expreſſed in their * Radical, 4. e. 

leaſt Numbers; as 12 to 8: hath the 
ſameRation as:3 to 2; i. e. Superpar- | 
ticular; though it ſeem not lo, till it be 
reduced by the greateſt Common Diyi- 
ſor toits Radical Numbers 3 to 2. And 
the Common Diviior (:. e. the Num- 
| ber by which both the Terms may le- 
verally be divided) is often the Diffe- 
rence between the two Numbers ; as 
in 12 to 8, the Difference is 4, which 
is the Common Diviſor. Divide 1 2 
by 4, 'the Quotient is /3 ; Divide 8 
by 4, the Quotient 2 ; fo the Radical 
is 


W.: 5 
is 3 t0/2- . Thus alſo 15 fo 10, di | 
vided by | the difference 5, gives 3 
to 2; yetin 16to 10, 2 15 the com- 
mon Diviſor, and gives 8 to. 5 ; be- 
ing Superpartient. Bur in all Superpar- 
ticular Rations, whole Terms are thus 
made larger by being Multiplied : 
the Difference between. the "Terms is 
always the greateſt common Diviſor ; 
as in the foregoing Examples. ;. - 

The Third kind of. Ration, is Su- 
perpartient, exceeding by more than 
One; as 5 to 3, which is called, Su- 
perbipartiens Tertias (or 7ria) contain-: 
ing 3 and 4; 8 to 5, 'Supertripartiens 
Quintas,: 5 and 3. IS 

The Fourth is Multiplex Superparti- 
cular, as 9 to 4, which is Duple, and 
Seſquiquarta; 13 to 4, which is Tri- 
ple, and Seſquiquarta. oo 

The Fifth and laſt is Multiplex Su- 
perpartient, as 11 to 4; Duple, and ; 
Oupertripartiens Quartas. £85 
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Wihen the, Antecedenti is leſs than 
the Conſequent;;" ww, when '2 leſs is 
compared to a greater-; then the fame 
Terms lerve. to - expreſs the Rations, 
only; prefixing' Sub ro them, as Sub- 
multiplex, Subſuperparticular (or Sub- 
particular ) Subſuperpartient ( or Sub- 
partient ). Ec. 4-to 2.18 Daple: 2 to 
4; 1s: Swbauple. ': 4 to 3 is Seſquitertia; 
| 3 to 4 is. Subſeſquitertia; 5 to 3's 
Superbipartiens. Tertias.; 3 tO: 5 is Sub- 
ſuperbipartiens Tertias, Ge. 

This-ſhort account of Proportion 
was. neceſſary, becauſe almoſt all the 
Philoijophy of Harmony conſiſts in 
Rations, Of the Bodies ; Of the Mo- 
tions; and of the Intervals of Sound ; 
by. which Harmony is made. 

- And in- ſearching, | ſtaring, and 
comparing the Rations, of- theſe, there 
is-found. lo muck. Variety,” and Cer- 
tainty,* and. Facility - of Calculation, 
that the Contemplation of them may 


ſeem not much leſs delightful, than 
Y 4 che 


OY 
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the' very | hearing the: good Muſick 
it ſelf, which ſprings from” this Font: = 
rain, And thoſe who” have already 
an affection for Muſick, cannor bar 
find it improy'd and; much inhanfed 
by this pleaſant recreating Chat *(as 
I'may calt ir) in the Large Field of 
Harmonic Rations and Proportions: 
where they will find; to their'great 
Pleaſure and catisfartion: the hidden 
cauſes of Harmony hidden ro moſt; 
even to Practitioners themſelves) fo 
amply dilcovered and' laid plain be- 
fore them. 

All the: Habitudes: of © Rations to 
each' other,” are found'by Mulriplica- 
ior'6r Diviſion of their Terms ;' by 
which' any Ration is' Added: to, or 
Stibſtra&ed from another. And ehcie 
may be ute of Progrefſion'of Rations; 
or Proportioris; and of finding. 2 
Mediuvm, or ' Mediety' berween the 
Perm of ary Ration. | - Bur the main 
work-1 is dofle by Addition. and Sub: 

H :2 {traction 
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| ftraftion of -Rations; which, though 
they.are not- performed like Addition 
and Subtraction of Simple Numbers 
in Arichmetick , but upon Algebraic 
Grounds ; yet the Praxis is moſt eaſje: 

One Ration is added to another 
Ration, by Multiplying the rwo An- 
tecedent Terms together, z. e. the An- 
- tecedent of one of the Rations, by the 
Antecedent of the other (for the more 
eaſe, they ſhould be reduc'd into their 
leaſt Numbers or Terms) And then 
the two Conſequent Terms in like 
manner. The Ration of the Product 
of the Antecedents, to that of the Pro- 
duct of the Conſequents, is equal to the 
other Two added or joined together. 
- Thus (for Example) Add the Ration 
of 8 r06; 4. e. (in Radical Numbers) 
4 to 3, to the Ration of 12 to 10; 
7. e. 6, to 5; the Product 


will be 24 and 15; i.e. 8 4 | 3 
©O5 ; You may ſer-them thus, 61 5 
- and multiply 4. by 6, they 24 75: 

| | | make 


97 | 
make 24, which ' ſet at the Bottom ; 
_ then multiply 3 by 5, they make 15; 
which likewiſe ſet under, and you have 
24 to 15; which is a Ration com- 
pounded of the other two, and Equal 
to them both. Reduce thele Produtts, 
24 and-15, to their leaſt Radical 
Numbers, which is, by dividing! as 
far as you'can find-a Common Divi- 
ſor to them both (which is here done 
by 3) and, that brings them tothe 
Ration of 8 ro 5. By this you: ſee, 
that a Third Minor, 6 to 5 ; added to 
a Fourth, 4 to 3 ; makes a'Sixth M+- 


9) 
nor, $8 to 5. It more Rations areto 


be added, ſet them all under each 
other, and multiply the firſt Antece: 
dent by the Second, and that Product 
by the Third ; and again, that Pro- 
du&t by the Fourth, and ſo on ; and 
in like manner the Conſequents. 

This Operation depends upon the 
Fifth Propoſition of the Eighth Book 
of Euclid; where He ſhews, That the 

| H 3 Ration 
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Ration of p lain "rata 1s-compound- 
ed of bes ſides, Sec theſe Diagrams. 
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Now compound thele Giles | T ake 
tor che:Antecegents, 4 rhe; greater Side 
of the. greater Plane, and 3 the grear- 
er Cle of the ſs Plane, and they 
mulciply'd give,12 ; then! rake the 
remaining two Numbers| 3 and 2, 
being the lels Sides of the Planes (for 
Conſequents) and they' g give 6, So, 
the Sides of 4 and 'M and of-3 and 2 
compounded ( by mukiplying the 
Antecedent "Terms by therlalves, and 
the Conſequents by themſelves) make 
1270/6; 4.6. 2101. Whigh being 

- 44 2204 rc he apply's, 
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apply'd; amounts to-this ; Retio Sef; 
quialtera,. 3'to 2, added to Ratio. Seſ- 
quitertia 4 to 3 ; makgs Duple Ration, 
2 to 1. Therefore Diapente added to 
Diateſſaron, makes Diapaſon. E- 
Subſtraction of One Ration from a 
nother greater, is; performed, in like 
manner, by Multiplying the, ,Terms-; 
but this is done not Laterally, as, jp Ad- 
dition, but Croſſwiſe ;, by Mulyplying 
the Antecedent of the. Former . (4 e., of 
the Greater) , by the, Conſequeng of the 
Latter, which produceth a new, Antece- 
dent ; and the Conlequent of the For- 
mer by the Antecedent of the Larter ; 
wihch gives a new Conlequent,,, And 
therefore jt, is uſually done by, an Ob- 
lique Deciyffation of the Lines. For Ex- 
ample., It you would take 6 to ,.. 
5 out of: 4,tv.3, you may ſet 2 
them down thus. Then 4 mul- A 
tiply'd.by.5. makes 20;and 3 ©. .5 
by 6 gives. 18. S020to18,; 2% 18. 
. e. ro.t0 9, is the Remain- 19+  9- 
H 4 der. 
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der. "That is, Subſtrat a Third MG. 
nor ont of a Fourth; and there will re- 
main a Tone Minor, 

Mulciplication of Rations is the 
ſame with their Addition ; ohly it is 
not 'wont to be 'of divers Rations, 
but of the- ſame;' being taken twice, 
thrice, or ofrener, as you pleaſe. And 
as before, im Addition, you added di- 
Vers Rarions by Mulciplying them : 
So hte, in; Multiplication, you add 
the ſame Ration”ro it ſelf; after the 
lame manner, viz, by Multiplying 
the Terms of the ſame Ratio by them: 
ſelves; z. e. the Antecedent by it felt, 
and the 'Conſequenc by it ſelf (which 
in other. words is to Multiply the ſame 
by 2): and will, in the Operarion, be 
ro Square the Ration firſt propounded 
(or give the 'Second Ordinal Power ; 
+ the Ration: firſt ' given * being rhe Firſt 
Power or Side)* And to this. Product, 
if the Simple Ration ſhall again be ad- 
ded (after the ſame manner as — 
OE. 2 Hh: IS 
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the Aggreyate will be the” Triple of "mf 

the Ration firſt given ; or the Pro- 

du&t-of that Ration Multiply'd by'3 ; 

viz. the Cube, or Third Ordinal 

Power. Its Biquadrate, or Fourth 

Power, proceeds from Multiplying 'it 

by 4 ; and fo ſucceſſively in order as 

far as you pleaſe you may advance 

the Powers. For inſtance, The Du; 

- Ration 2 to 1, being added to'it 

elf, Dupled, or Multiply'd by 2, 
produceth 4 "to 1 (the Ration” Qua 
druple) and if to this, the' firſt again 

. be added (which is equivalent to Mul- 
tiplying that ſaid firſt 'by 3) there 
will ariſe the Ration Of«ple, or 8 to 
1. Whence the Ration 2 to 1; be. 
ing taken for a Roor, 'its Duple 4 
ro'1, will be the Squate; its Triple 
8 to 1, the Cubethereof, ec, as hath 
been ſaid above. And to uſe another 
inſtance; To Duple the Ration'of 
3 to 2; it muſt be thus Squar'd;, 
3 by 3 gives 9; 2 by 2 gives 4- 
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$0 the Duple or Square, of 3 to 2, 
is 9 to 4 Again, 9.by 2 i 2.7 ; 
and. 4 by 2.is.,8: So. the Cubic Rati- 
on, of 3 to.2:is 27 to8, Again, to 
had che Fourth, Power, or Biquadrate; 
(7. £. .Squar'd Square) '27 by 3 is 81;; 
8 by 2 1s. 16.; So. 81, ro 16 is the 
Ration of., 3. to, 2 Quadrupled ; 2s 
75 Dupled by he Squaye: T riped by 
by the Cube, gc. To apply this In- 
ſtance ro our; greſent purpole ; 3 0.2 
Is, the Ration of Diapente, or a Fifth 
3n-Harmony,z 9: to 4 js che Ration 
of twice Diapente, Or A; Niath (Viz; 
Diapaſon with [Tone Major) 27 to 8 
1s the Ratign,of thrige  Diapente, or 
three, Fifths';, which 15, Diapaſon with 
Six Major (Vi; 1 3th Major ) The 
Ration of 81. to 16, makes four 
Fifths, i, Diſ-diapaſoy , _with two 
Tones Maqor ;,. 4. e. A, ;Sevenreenth 
Major , and. a,, Corama-. of 81:to 
$0. | 
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To Divide any Ration, you mill 
take the contrary way ; And by Ex- 
tracting of thele 'Roots Reſpectively , 
Diviſion by their Indices will be per- 
formed. ' E. gr. To Divide it by 2, 
is to take the Square Roor of it ; by 
3, the Cubic Root ; by ,4, the 'Biqua- 
dratick, ec. Thus to divide 9 t9. 4, 
by 2 ; The Square Root of 9g {1S-3.; 
the Square-Root of 4,.i8 2: Then} 
t0.2 15 a Ration juſt halt {lo much. 3s 

.9 tO 4+ is 16 ww 
From hence /it. will be obvious to 
any to make this Infererice z "That Ad- 
dition and Multiplication. of Rations 
are (in this Caſe) one' and the, lame 
thing, And theſe Hints will þe {uf 
cient to ſuch 'as bend their Thoughts 
to theſe kinds of Speculations, and-no 
prear Treſpaſs upon-chale has do nar 
The Advantage of - praceeding by 
the Ordinal Powers, Square, Cube,ere. 
( as 1s before mentioned )- may be ye- 
ry, ulcfull where there is occaſion of 
Se'y WAALE MIC. 1 large 
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HYarge Progreſſions- &s to find ( for 
Example) how many Comma's are 
contained-in a Tone Major, or other 
Interval. Let it be, How many are 
in Diapaſon; Which muſt be done 
by Multiplying Comma's ; 4. c. Ad. 
ding them, till you arrive at a Ration 
Equal to Octave ( if that be ſought ) 
Viz; Duple. Or elſe by Dividing the 
Ration of Diapaſon, by that of a 
Comma, and-/finding / the Quotient 
which may be done by Logarithms. 
And herein 1 meet with ſome Diffe: 
Tences of Calculations. ' | 
Merſernus finds, by his Calculation, 
458: Comma's;' and ſomewhat more 
in' an Octave;''' Bur the late Nichole 
Mereator , a. Modeſt Perſon, and a 
Learned and- Fudicious Mathematrici- 
an, in a Manuſcript of his, of which 
1 have had aiSight ; makes this Re- 
mark upon it. folvendo hoc Proble- 
mate aberrat | Merſennus. And He, 
workitig by the Logarithms, finds va 
ut 
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but 55, and a little more. And from 
thence has deduced an IngeniousInven-, 
tion of finding and applying 2 lealt 
Common Meaſure to all Harmonic 
Intervals ; not preciſely perfect, but 
very near It. 

Suppoſing a Comma to be 7; part 
of Diapaſon ; for better Accommo- 
dation rather than according to the. 
true Partition & ; which + he calls an 
Artificial Comma, not exact, but dif- 
fering from the true Natural Comma 
about = part of a Comma, and +- 
of Diapaſon (which is a Difference 
imperceptible) Then the Intervals 
within Diapaſon will be meaſured'by 
Comma's according to the following 
Table. Which you may prove by 
adding two, or three, or more of thele 
Numbers of Comma's, to ſee how 
they agree to conſticute thoſe Intervals, 
which they ought to-make ; and the 
like by ſubtracting. 7 93, 


Interyals 
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Intervals ' ©] Intervals 
Comma "I 

Dieſis 2 | Tritone 
Semit. Minus Semidtapente 
Semit. Medium 4. | 5* | 
Semit. Majus 6* Minor 
Senit.. Max. 6.1 6" Major 
Tone Mor 87] >* Minor 
Tone Major  7* Major 
3* Minor | Ofave 

3* Major 17} 


This I thought fir, on-this' occaſt- 
 ONz; to impart to-the Reader, having) 
leave. ſo: to: doe from Mr. :Mercator's 
Eriend:, to- whom: He - preſented the 
ſaid. Manuſcript. 

_ Here I may: advertiſe- the: Reader”; 
that it. is indifferent: whether yon cont” 
pare the greater Termiof:an' Harmo- 


nic Ration to the leſs, or the leſs to the 
| : greater ; 


greater;'& e. akik of then you place 
as Antecedent: E.gr. 3 to. 2, 0F 2 to''q, 
Becauſe in Harmonics:, - chel proporti- 
ons of Lengrhs: of Chords, and-of 
their Vibrations are reciprocal or 
Counter-changed. ' As the Length i is 
increaſed, fo'the Vibrations are in the 
fame proportion decreaſed ;'' 05 & con 
tra If therefore- ( as in Dinpents) the 
lengrh of the Uniſon Scring be: 3, then 
rhe length (cateris paribus) of ts String 
which in aſcent makes:Diapente to-that 
Uniſon muſt |be:2, 00:95; '. Thus: the 
Ration of Diapente' is 2 tO: 3 in reſpe& 
of-the- length of' ir , compared ro'the 
length- of the Unitow String. 

Again, the String 2 vibrates thrice, 
in. the ſame time- thar the: String 3 Vi- 
braces twice,” And thus'ithe Ration: of 
Diapente in- reſpedt of Vibrations'is wy 
to- 2.  Soithar where: yGIfmd-inAu- 
thors, ſometimes the 'Numiber 
inthe Ratiohs :fet- befra'farid made 
| ora Antecedent:,- ſornatins fee after 


and 


[ 1 o8 T 
and made the Conſequent; You muſt 
underſtand in-the former, the Ration 
of their Vibrations ; and in the latter, 
che Ration -of. their Lengths; which 
comes all to one. 
 .. Or you may underſtand the Uni- 
ſon to be compared to Diapente above 
it, and the Ration of Lengths is 3 to 
2:;; of Vibrations 2 to 3: or elſe Dj- 
apente to be compared to the Uniſon , 
and then the Ration of Lengths is 2 ro 
3.; of Vibrations 3 to 2. This is trye 
in ſingle Rations, Or if one Ration 
be . compared to another ; then the 
ewo Greater Terms muſt be ranked 
as Antecedents : or otherwiſe, the two 
Lefs Terms. 

The Difference between Arithme- 
tical and Geometrical Proportion is to 
be well heeded. . An Arichmetical 
mean Pre 
Equal di ce to the Antecedent 
and Conſequent Terms of thoſe Num- 
| bers to which it is the Mediety ; and 


IS 


rtion is that which has. 


F ry a 4A M— PY _ 


Ti 
is found by adding the Terms and ta- 
king half the- Sum. Thus between 
9 and 1, which added togethet-make 
ro, the Mediety is 5 ;. being Equidit- 
ferent from 9 and from 1 ; which Dit 
ference is 4: As 5 exceeds 1 by 4;-1o 
likewiſe 9 exceeds 5 by 4. And thus 
in Arithmetical Progreſſion 2, 4, 6, 8 ;' 
where the Difference is onely confidet- 
ed, there is the ſame Arichmetical Pro: 
portion between 2 and 4, 4 and 6, 6 
and $ ; and berween 2 and 6, and 4 
and 8. Bur in Geometrical Proporrti- 
on where is conſidered, «not the Nu- 
merical Difference, but another Habi- 
rude of the Terms, viz, How many 
times, or how much of a time, or 
times-, one of-them doth contain the 
other ( as hath been explained at large 
im the beginning of this Chapter.) There 
the Mean Proportional is not theſame 
with Arithmetical, but found another 
way ; and. Equidifferent Progreflions 
make different Rations, The Rations 
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( taking them all in their leaſt Terms ) 
exprelled by leſs Numbers, being grea- 
ter than thoſe of greater Numbers, 
I mean in Proportions Super-particu- 
lar, &rc. Where the Antecedents are 
Greater than the Conlequents: (as on 
the Contrary, where the Antecedents 
are Leſs than the Conkequents, the Ra- 
tio's of Leſs Numbers are Leſs than the 
Ratio's of Greater. ) The Mediety 
of @ tO 1, is not now 5, but 3; 
3 having the ſame Ration to 1, 2s 9 
.has to 3 (asg to 3, lo 3 to 1 ) viz, 
Triple. And ſo in Progreſſion Arith- 
metical, of Texms having the ſame 
Differences; if confidered Geometrical. 
ly, the Terms will all be comprehen- 
ded by unequal Rations. The Diffe- 
rences of 2 ro 4, 4 to 6, 6to8, are 
Equal ; but the Rations aze unequal: 
2 t0.4 is lels than 4, to 6, and 4. to 6 
leſs than 6. to. 8. As on the Conerary ; 
4 to 2, is greater than 610.4; and 6, 
to. 4 greater than 8,to 6. For 4t02 
is 


SH , 
is Duple;: 6 ro 4 but Se{qmattera* (one © 
and a half onely, or3:)-and 8 ro6 is. 
no more than Seſquitertia, '(.one and 
a Third part, or 5 ) whichſhews acon- 
fiderable Inequality of -cheir Rations, 
In like manner, 6 to-2 is Triple;.. co 
4'is bur Duple; and yet their Difteren; 
ces Equal. Thus the mean Rations 
comprehended in any greater Ration 
divided Arithmetically , :. e. by Equal 
Differences ; are unequal to one ano- 
ther conſidered Geometrically. Thus 
2, 3, 4, 5, 6; if you conſider the 
Numbers, make an Aricthmerical Pro- 
greſſion :. Bur if you conhider the Rati. 
ons of thoſe Numbers, as is done-in 
Harmony, then they are Unequal; eve- 
ry one being greater or lels ( according 
as you proceed by Aſcent or Deſceat ) 
than the! next to ir. - Thus in this-pro- 
greſſion, 2 to 3 is the greateſt, being 
Diapente ; 3 tO 4 the Next, Diateſſaron 5 
4 to' 5 ſtill -lels, viz, Ditone; 5 to 6:the 
leaſt, being Seſquitone. Or, if you def- 

TT -. - 
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cend, 6'to 5:1leaſt;; 5.to:4 next, ee; 
Thele are the (mean Rations' compre- 
hendediin theRation of 6 to 2,by which 
Diapaſon cum'Diapente, : or: a; 12th, is 
divided into the aforeſaid Intervals, and 
meaſured by them : viz. as is 6 to 2; 
(:viz;\Triple.: ) So is the! Agoregate of 
all che mean Rations within that Num- 
ber; 6to5, 5 to:.4, 4 tor3, and 3 
tor:2., Or6 tos, 5to2; or 6to 4; 
4ro25 or6to:3,'3 to 2. TheAg- 
gregates of theſe are Equal to 6 to 2, 
viz. Triple. ar. 

This is premiſed in order. to pro: 
ceed! ro what (was intimated. -in the 
foregoing Chapter. 

Taking notice firſt of this procedure, 
. peculiar to Harmonics; viz, To make 
Progreſſion or Diviſion in Aricthmetical 
| Proportion in. reſpect of the Numbers; 
bur ro conſiderthe things Numbred ac- 
cording to their Rations Geometrical. 
And: thus Harmonic proportion, 1s 
ſaid to be compounded of Arithmerical: 
and Geometrical. —_ You 


"[: ir3..; 


 Yowmay-find thei) all in the Divi- 


fi on: of the”'Syſteme of Diapaſon,” into - | 
Diapente'and:Diateſſaron, i; e.- 5! and? 
4*b ; aſcending from the Uniſon?" 
If by Diapente firſt; Then by: 2;: 3, 
4, Arichmetically : If firſt by Diatefſa: 
ron; Then by: 3, 4, 6, 'Harmonically, 
And theſe Rations cohli dered Goethe: 
rwically;/ in Relation-to-Sound ; There- 
is likewiſe found Geometrical Proporti 
ons berweeft the Numbers 6 6, 3 to: Ys 
2'; and"6/4,'to 3, 2: LES 
The Antients therefore owning'one-' 
ly: 8th, 5th, and 4th," for Simple'Con-+ 
ſonanc Intervals; concluded them' all 
within the Numbers of 12, 9,8, 6, 
© Which contained them all : viz. 1 2 to 6, 
Diapaſon; 12 to 8, Diapente; 12 to 9, 
Diateſſaron; 9 tro 8, Toxe. And which 
ſerved to: expreb che three Kinds of Pro- 
portion ; Viz. Harmonical, between 1 2 
ro 8.and 8r06; Arahunetical, berween 
12t09, and 9 to 6; and Geometri- 
cal, beqween 12 to.9, and 8to6z 
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and; between ' 12 to 8, and-:9.to'8. 
It was {aid therefore, That Mercau-' » 
rius his Lyre was ſtrung with four 
Chords, having thoſe Proportions, 6, 
8, 9, 12. Gaſſend. 

. 1 intimatedzthat I would here more. 
largely explain that ready and ea- 
ſie;way of finding and meaſuring the 
meatiRarions contained inany gf thoſe 
Harmonick Rations given, by-rransfcr- 
ring.them our of their Prime or ;Radi- 
cal Numbers, into greater, Numbers of 
the ſame Ration. By Dupling,(nort the 
Ratjon, but the Terms of it; {ll conti- 
nuing the ſame Ration) you will have 
one Mediety: as 2 to 1 Dupledis 4 to 
2; and you have 3 the Mediety. By 
Tripling you will have two Means; 2 
to 1 Tripled is 6 to 3, containing 3 
Rations; 6to5, 5to4, 4to 3 ; and 
ſo ſtill more, the more you mulciply 
IC. | 

Now obſerve, Firſt, That any Ra- 
t10n Multiplex or Superpartient ( or by 
| trans- 


cransferring ic out of ics Radical Nume | 
bers made like Superpartient ) contains _ 
ſo many Superparticular Rations, as 
there are _Unirs in the Difference: be- 
eween the Antecedent and the Conſe: 
quent. Thus in 8 to 4 ( being 2. to 

1 transferred by Quadrupling-) che 
Difference is 4, and ir contains. 4 Sn- 
perparticular Rations; viz, 810 7, 7 
06, 6ro5,and 5 to 4- Where though 
the Progreſſion of Numbers is Arich. 
metical, yer the Proportions of- excels 
are Geometrical and Unequal. The 
Suptrparticular Rations expreſſed by leſs 
Numbers, being Greater, as hath beeti 
laid, thanthoſe that conſiſt of Greater 
Numbers; 5 to 4 is a Greater Ratioti 
than 6 to.5, and 6 to 5 Greater thati 
7to 6, and 7 to 6 than 8to7; as 
a Fourth part is Greater than a ' Fitch, 
and a Fifth Greater than a Sixth, Cc. 
But in this Inſtance, there are two Ra- 
tions not appertaining to Harmonics ; 
Vi; 8to 7, and 9 to 6. | 

| I 4 Se- 
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- Secondly therefore, 'you may make 
unequal Steps, and take none bur Har- 
monick Rations, by Selecting Greater 
and-tewer ' intermediate Rarions, tho' 
ſome of them compoſed of ſeveral Su- 
perparticulars; provided you do nor 
diſcontinue the Rational Progreſlion, 
but that you repeat ſtill cheJaft-Conſe- 
quent;> making it the next Antecedent. 
As it; you meaſure the: Ratipn'i1of 8 to 
4, 'by 8 to rand 6 to 43: or by 8 to 
5,and 5 t0:4;; or: by & to's, 'and 6 
id 5, and 5 to 4. -:nthefethreeways 
the Rations are al{Harmonical; and are 
reſpectively contained 1n, and:make up 
the-Ratian of:8.to 4, This you may 
meaſure, and divide, and compound 
moſt Harmoniek Rations. without you 
Pen. + *— 42h V3 
-To that End, I would; have my 
Reader to be very perfect in the Radicab 
Numbers, which expreſs the Rations 
of the Seven firſt (or uncompounded) 
Conſonants : viz; Niapaſon, 2 to 1 ; 
Ns | Dia- 
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| Diapente, 2to'2 ; Diateſſaron, 4 to T5 
Ditone, 5'to'4 ; "Tribefnitine, 6to's; 
Hexachordon' "Majus, 5 to'2 ; © Hexa: 
chorydon - Mhius, '$'to 5. And Likewiſe! 
of the Degreesn Diatonick Harmony,” 

VIZ; Tone Mapor, 9tosg; *Fone Minor 
10 to g ;” Femtone Major: 16'to't5.\ 
And the- Differences of thoſe Degrees 7 

HemitoneGreateſt, 27 ito'25%; an ed 


mitone Minor, 25, to 24; Comma, br 
Schiſm, $8+4+to680; Diefis F Enhdrmbnic, 


12$ to 1 25. | 
-Of other Hlemitones, T'ſhall treae' in' 
tet Eighth Chapter.” 2 MING INE Bay 


«Now if y6t world divide at: 6 
dis Conſorans' into (twHs Pres; yi 
may do-it' it by: the Men; "Sr Ny 
of the two Ridical Nitbets; 

have a Mean: And where they _ 
not ( as when their Ratio's: are Super 
particular ) you" need biit Duple thoſe 
Numbers,” andyou will have a Mean 
(one or more.) Thus Duple the Num- 
bers of the Ration of Diapaſon, 2 to 1 ; 


md 


| '" L128 

and.you have-4.to'2; and then y isthe 
Mean by which. it is divided into two 
Unequal, but Proper and Harmonical 
parts; Viz; /4to 3, and 3.to 2. Aﬀter 
this manner Djapaſon, 4 to 2; com- 
prehends 4 to 3, and 3 to 2. So Dia- 
pente, 6to 4; iSG tos, and 5 to 4. 
Dione, 10to8; is 16to 9, andg9 to 
8. So Sixth Major, 5to3.; is 5 to 4, 
and 4to 3. .. 

-; Though, from what was now ob- 
ſerv'd, you may divide any of the 
Conſonants' into intermediate Parts ; 
yet when you divide. thele three fol- 
lowing, viz; Sixth, Minor, Diateſſaron, 
and Trihemitane ; you will find that thoſe 
Parts. into-which they are divided, are 
not'all:ſuch- Intervals as'are Harmoni. 
cal. The Sixth, Minor, whoſe Ration 
'is8 to 5, contains in it three Means; 
viz, $ to7, 7106, and 6tos5 ; the 
. laſt whereof onely is one of the Har- 
monick Intervals, of which the Sucth 


Minor conlifts ; viz; Tribemitone ; and 
7 ro 
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ro make: up the ocher Ineerval, Way 
Diateſſaron 3: you mault rake. the othex 
two, 8 to. 7, and7 19:64 Which -be- 
ing' added ( or, which 1s the ſarae 
thing, taking the Ratio of their rwa 
Extream-Terms, That being the Sum 
of all the- Intermediate ones. added. ) 
you have/8to 6, or (.in;.the leaſt 
Terms) 4to'3-.. Again Diateſſaron,:in 
Radical Numbers, 4 to-$;: being; (if 
thoſe Numbers are dupled) 8 to 6, 
gives for his Parts, 8'to-7,.and. 7.to 
6 ; which Ratios agree with no Inter. 
vals that are: Harmonick, --; Therefore 
you muſt take the Ration of —_— 
- 101 in other Terms, which: may affotd 
fuch Harmonick Parts. | And to-do 


this, you muſt proceed farther than 
dupling ( or adding it-once to it felf } 
for to this Duple you muſt add the 
firſt Radical . Numbers once again 
{ which in effe& is the fame with 'T'ri- 
pling it at firſt ) viz, 4and 3, to 8 
and 6; and the Aggregate: will be a 


new, 


s — A. G '' 
” - 's | 
mo +: 

ha” 


{| 42 | 
geiv,. biit-Equivalenc;:Ragiort of Die: 
upon ; Viz-1 2'to 9. Andithisgives | 
you three Marrs; 1 2ito kr; and 11 
t& 0; beth Unharmonical-; - br, 
_. which rogerker tire; a5Was'ſhewed be- 
ſore, the Farnie with 1.27t& to: ( or +6 
{05 Tribemirone; *and"1'd to 9,-'Fore 
Minor : andiarc!the two Harmonical 

Iticervals of: Which 'Diatgſurop conliſts, 
and2which: divide it inedrtho two near- 
et Equal Hattmonick Parts: - Laſtly 
FibemitoRe,, 08 Third Minor, 6 to: 5/; 
or! (choſe Nutmbersbeing Yupled ) x 2 
£610," gives P20 11 and'11 to 10; 
 whichare'Unharmonicat Rations : but 

TFripted (after the former manner) 6 
to5 gives 18 tO15; -which divides it 
ſelf (as before):-into 18:10 16, Tore 
Major; tandrv6:to 15, * Hemitone Ma- 
nf. | + 0 (EP p 
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_ 5: FThus by alinle Practice. all Har- 
ronick Intervals will ' be molt cafily 
meafured, by: the lefler Intervals com: 
prized-in thera... Now, ( for exercile 
N91 = Fo lake ) 


 I2T 


fake) take the: Meaſures of 'grelter | 1 


Ration : Suppole-that of 11:6:to 3 be giz 
ven asan-Harmonick Syſteme. Toknd 
what it is, andof what /Parts-ic cor 
ſiſts : Firſt find the groſs Parts, and 
then the more Minute. Yiou will pre- 
ſently judge, that. 1.6.to 8 ( being a 
Part of this Ration ) is  Diapaſon; pe 
8 to 4 is likewiſe Diapaſon: then 1 

4 1s Diſdiauſon or a Fifteenth ; ani che 
remaining -4-tO 3, is a Fourch: | So 
then, 16 to 3, is Diſdiapaſon, and Dia- 
teſſaron ; i eaft Eighteenth : 16 ©, 8, 
$10 4; and 490 3, 


F r22 
Bit to find all. che Harrnonick Inter. 

vals wichin.chat: Ration. {for we now 
eanlider Rations as relating to Harmo- 

| ny) rake this Scheme. 


' '12 to 19, 
"110 ko 9g, 


'5,| 


16 to. 3 contains, 


"In Radicals, 


1316 to 15, 
r5 to 12,1 


$ to 4, 
6 to 5, 


4 t0'3, 


| Hemrtone, 
Ditane. 
Tribemitone, 
| Tone Minor. 
. Tome Aajor. 
Diateſſaron. 
Trihemitone. 


| Ditone. 


Diateſſaron. 


Ys: 


| 


Diſdiapaſon cum Diateſſaron. 


.16 to 10, 
{lo to 6, 
1 6 to 4, 

4 to 3, 


Tot.n6to3. 


Or Thus, 
In Radicals. 


$ to 5, 


5 to 3, 
2 to 2, 


OO m—  — 


123 ” 
All theſe Invervals thus pur roge- © A 
ther are comprehended j in, and make 
up the Ration of 16 to 3 ; being ta- 
ken in a Conjund Series of, Rations. 
Bur otherwiſe, within this Cormpals 
of Numbers are: contained many 
more Expreſſions of Harmonick Ra- 
tion. Ex. gr. 


Radicals. 


r6 to 18. 
16 tO 12, 
x6 to. 10, 
16 to 8, 
46 to 6, 
16 to 4, 
16 to 3, 
t5 9 12, 
I5 {Q 10, 
15 to $5, 
iy to. 3, 
4, to. 7, 
I2 t0 10, 
a2 tO 9, 
12 to $, 


And'now I fuppoſethe Reader bet- 

ter' prepared/ ro proceed in the remain- 
der of this Diſcourſe, where we ſhall 
treat of 'Diſcors., - © 


. 
mo —— — - - ——— — _ 
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CHAP: 


CHA Þ:"VE, 
-of Diſord and Degrees. 


wy L Habirudes of one - Chord to 
A another, that are not Concords 
( ſuch as are before deſcribed ) are 
Difcords ; which are, '6r may be in- 
narnerable, as are the minute Tenſi- 
ons by which one - Chord may be 
made to vary from it ſelf, or from, a- 
nother. Burt: here we are to conſider 
onely iuch Diſcords as are uſeful ( and 
in crutch necellary ) to Harmony, or 

at leaſt relating to ir, as are the Diffe- 
rences found berween Harmonick In- 


cervals. 


are cither Simple uncompounded In- 
rervals, ſuch' as immediately. follow 


one another, aſcending, or deſcending 


EL. in 
\ 


And theſe. apt and uſeful Diſcords, 


— —_— ama 
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in the Scale-of Muſic: As He Re-IG. © © 
Fa Sol La Fa Sol,/ and axe called-De- | 7 
grees : Or elle, greater Spaces or-In- . 
rervals compounded of : Degrees-mclu- 
ding or skipping over-'ſome of them, . 
as all the Concords do, 'Ht'Ms, He Fa, 
Ut Sol, &c.. And ſuch are the Diſcords 
of which we*now treat, as principally 
the Tritone, | Falſe Fifth, and the twa'Se- 
venths ; Major, and Mmor, it they be 
not . rather among the Degrees,” Gs. 
For more perſpicuiry I ſhall treat of 
them ſeverally; - viz, of- Degrees, of 
Diſcords, and of Differences. - 


And Fir of Degrees. 


rees, are uncompounded tnter- 
vals, which are found upon 8 Cliords 
and in 7 Spaces, by which 2n imme- 
diate Aſcent or Deſcent is made: from 
the Uniſon to; the Oftave ar Diapaſon ; 
and by the ſame progreſſion to as: ma- 
ny Ofaves as there may be occaſion. _.... 
Sl * Theſe - "1 


'Thel# ate different, /according to the 
diffetent Kinds'of: Muſic; viz, Enhav- 
monic; Chromatic;:and Diatonic, and the 
ſeveral. Colours of | the'- two Lat: 
cer: ( All which ſhall more conveni. 
ently: explain by; and by.) Bur of 
theſe now mentioned, the Diatonic 1s 
the moſt Proper -and Natural Way : 
The other two, if for Curiofiries ſake 
we conſider them only by. running che 
Notes of: an Ofave up or down in 
theſe" Scales, ſeem rather'a force up- 
. 6n Nature; "yet herein ' probably 
. might Iye the-Excellency 'of the Anci- 
ent Greeks. Bur we now uſe only the 
Diatonic kind, \intermixing/-here and 
there ſome of the Chromatic, (and more 
.- rarely ſome of :the Enharmanic :) And 
our-Excellency ſeems to lye in molt 
artificial Compoſing, and joyning ſe- 
veral' parts in Symphony or Confor: ; 
Which they cannot. be ſuppoſed to have 
cliocted, at leaſt in ſo many Parts as we 
ms; Ls ws 9.0 
ITS We” rally 
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rally affirmed of thei ) rhey oe 


theſe. 


ver uſed Conſort Muſic, 5. e, -of diffe. 
rent Parts at once; bur only Solitary, 
for one fingle Voice, or Inſttyment. 
And that Guido Aretings firſt. invented 
and brought in Muſic of Symph af 


or Conſort both for the one 'and? 


other. They applyed Inftrumetits"to * 
Voice, but how they were managed, 


He muſt be wifer than 1, that cant cell. 
This way of* theirs feems 'to' be 


more proper ( by the Elaborate Cu- - 


riofity- and Nicety 'of Contrivance of 
Degrees, and by Meaftires, rather than 
by Harmonjous Cotiſonancy, and by 
long ſtudied performance ) to make 
great Impreſſions upon the Fancy, and 
operate accordingly, 'as ſome Hiſtories 

ORE K-.'2. -- '- - mn: 


' no Concotds,' belides ' Eighth, "Fifth, '- _ 
and Fourth, and the Compounds 'of © _* 


EO 


= Y : 
. ” by 
4 2 n p - 
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F. Kircher (cited alſo by Ga endug | 
' withour any Mark , of Diffent) is"of 
* Opinion, That the Ancient Greeks, ne- 


. = 
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ER, _ relate: Ours, more Sedarely aftets the 


Underſtanding and Judgment from the 
- judicious Contrivance, and ha py 
Compolition of Melodious Conlort. 
The One quietly, but powerfully af. 
feets the Intelle&t by true Harmony : 
The ; Other, chiefly by” the R ythmus, 
violently atracks and hurries the Imagi: 
nation. In fine, upon the Natural 
Grounds of Harmony ( of which [ 
have hitherto been treating, is found- 
ed che Diatonic Muſic ; bur not ſo, or 
not- ſo-regularly, the Chromatic and En- 
harmonic Finds - Take this following 
view of them. os Wop | 
| The Ancients aſcended from: the 

Uniſon to an Oftave by two Syſtemes of 

TerrachordPFor Fourths. Theſe werc 
either Conjun&t, when they began the 
Second, Tetrachord at. the Fourth 
Chord ; viz. wich the laſt Note of the 
Firſt, Tetrachord ; and which bciog fo 
joyneg, , conſtirured, bur a Seventh: 
And therefore they aſſumed a Tone be- 


neath 


by. As. . TY = 


Mt... Fs ins. Ee £9 on... ia 


as 


Trig] 


neath the 11niſen ( which they thite. 


fore called Proſlambarometss 7 to 'mike '* 
a full Eighth. No j 
Or elſe the two Tertachords were 


| diſjungt ; the Second' taking i its begin- 


ning at” the Fifth Chord';' there being 
alwaysa Tone Major berween the Fourth 
and Fifth "Chords. ' So, the Degrees 
were immediately appl fed ro the qtts, 


and by them_to the Ofave ; and were | | 


different according 'to the. differenc 
Kinds of Muſic. In the common Dia- 
tonic Genus, the Degrees were' Tone 
and Semitone ; Intervals more Equal 
and Eaſy, and Natural. In the com- 
mon Chromatic, where the Degrees were 
Hemitones and Tribemitones ; the. Dif- 
ference of ſome of Ne antral was 


Greater. -But the Greateſt Difference, 
and conſequently Difficulty, was in the 
Enharmonic Kind, uſtng only: Diefis, or 
Quarter of a Tine: and Ditone'; as 
the Degrees whereby they made the 
Terraord 


"K'5 And 


< 0 we) 4 ” 
"my . . 
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And to. conſtitute chele; Degrees, | 
ſome,,of them, viz... the Followers of 
Ariſtoxenus, divided a "Tone: Major into 


1.2 Equal Parts; 4c. Suppoſed iſo di. 


vided : Six of which, being:the Hemi, 


tone, ( viz; half of it; ) made a Degree 


of Chromatic Tonieum. And Three of 
them, or a Quarter called Dieſes; a 
Degree | Enharmonic. The . Chromatic 
Foutth: roſe thus, viz. from the Firſt 


Chord to the Second was a Hemitone ; 


from the Second-.to the "Third, a He- 
mitone ;, from the. Third to the Fourth, 
a Trjhemitone; or as much as would 
make up a juſt Fourth, And this laſt 
Space ( in this caſe) was accounted as 
well, as either gf the other, but one 
Degree or undivided Interval. . And 


' they called them Spiſs Intervals (nwos) + 


when two. of thoſe other Degrees put 
rogether, .made not ſo great an. Inter- 
val as, one of thele ; as, in the. Enhar- 
monic Tetrachard,  ewo Dieſes were lels 


_ than the remaining Ditone, and in the, 


COM: 


"1$F7].7 


common Chromatic; two Hemitow'De* © 
orees were | leſs' chan the ReAdnny | 0 


Trikemitone Degree. ©» 


Then for the Enharmonic Foutth, the —- 


_ firſt Degree was' a "Dieſis, or altter 
of a Tone; the Secorid-alfo/ 3/ of thoſe 
12 parts, 'Viz, a Dieſis'; the Third # 
Ditone ; ſuch as made up a juſt Fourth.” 
And this Ditone, ( though! fo large a 
Degree) being conſidered as thus-pla- 
ced ( in the 'Enharmonic' Tetrachord')* 
was likewiſe to 'therti bur as ofie4ths| 
compounded or entire Interval.' '* '% 
Thele were the Degrees'Chromatic;* 
and Enharmonic. Though they Alſb lib 
might be placed otherwiſe, 5. e. "The 
greater Degies in theſe tniy change its 
place, as. the Hemitone; '{ the leſs'De 
gree ) doth in the Diatortic Genus. And | 
from this cliange chiefly atole the ſeve- 
ral Moods, Dorian, L x7 fu &c. From 
all which, their Muſic no doubt (though 
it be hard to us to conceive ) muſt af- 
ford extraordinary delight and pleaſure ; 
2 K 4 os + 


—"» 
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-", 1fitHid bear but a reaſonable Propor- 
tion; x0 their infiniice Curioſity and La- 
bour. And as we may lappoſe.. to 
have differed;. very much from thar 
which, now. is, and for. ſeveral Ages 
hath been- uſed: |So- conſequently we 
may:;look upon, it as in a-manner loſt 
to! us. bs co +44 

: Ia.profecution. of my. Deſign I am 
only,-. or chiefly,;to inſiſt.on the o- 
_ ther Kind of Degrees;-which are moſt 
Proper..to- the! Natural Explanation 
of Hamman: ws, he. Degree. Die 
_ toxis, g, which, are; 10. called; nor be- 
caulc they. are, all Tones ; but becauſe * 
moſt of, them, as many as can be, gre 
ſuch; viz, in.every Diapaſon, 5 Tones, 
and;\twq9 Hemitones, Upon theſe I ſay 
Iam. to inſiſt, as being, of thoſe before 


mentioned, the moſt Natural and Ra: 


Di. 


JF 2 
 Digreſh bon... ... 


> Din belore, we ae þ it map 
perhaps 'be:'' a farsfaction' to” the'» 


" 


Reader, - after| what: has*been' ſaidj. ts by 


have a lirtle berter Proſpe& of the'Ari- 
' cierit, Greek» Muſic,” by! fome” general 
Account; not'of their whole 'Do&rine, 
but.of that: which relaresto'our preſenc 


Subject, viz; their Degrees,-and Scales 


of Harmony; and: Notes. 


Firſt chen;':take ''ouc of + Euchd hs 


Degrees according tothe'\three: Genera" 
which were; Enharmonie, Chromatic; _ 
Diatonic ; -whick Kinds have fix |Co- 
lours ( as they qe ) Euclid, 
Introd, Harm. Pag.' 1 

The Enharmonic Kind had bur one 
Colour; 3 which made-up -its . Tetra- 
chord bygheſe. Intervals ; a Diefis (or: 
Quarter ot a Tone,) . then ſuch another 
Diefas ; kn alſo a Ditone incompoſit. 

The Chromatic had three. Colours ; by 
which it was divided into Molle, Seſcu- 
plum, and Tonieum. 1 Molle, 


j 
P WW 


- 1 
. Ky 
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» 3; 
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* 1. Molle, in which the Tetrachord 
 rofke by a Trientd Dieſ# * four of thoſe 

+ kg;parts mentioned before )i-or third 
Patt of.a Tone5, and another; ſuch Die: 
ſe; and |anylricomipoſit-interyal; con-' 
caining|a Torepghd, half; and; third pare. 
of. a;Jone:; and-1t was called Alte, be- 
caule it-hath'cht- leaſt; andeonſequen:: 
ly,moft Encrvared - 5 ay with | 
in; the- Chroniatic:Getths. 21 .- 1 

24. Seſcuplun: pby.a: Dil which; is 
 Sofquialtera th ahe EnbarmonicDieſis, and 
| peo mmgns ogh ee andam-Jncompo- 

r4ntervab6þ 7i::DreſencQuadranical; 

 kixEach beiog) J' AO ny ofa \ 

"Tere. 4 111560 DL of 

3% Tonieum;-by.a* eemito, a 

FHlemitone, 4nd Trehimntone-3c.and 1s tal- 

led Tonjanm;;becdule the>rwo Spiſs In. 

trervals make a /Tone.- TAbdghts is the 

ordinaty Chromatir. 1) 4 
The Diatnick had 2 Coldurs it Was 
Molle; and Syntorium, 


TS dad: 
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if. -Mollez by a Hemitone, and'an | © 


incompoſit Interval of} | Quadrantal 
Dieſes, and an- Inceval of 5. ſuch 
 Diefes.) -:  - 
24. Syntonum, by a Hemitone, add a 
Tine, and a Tone. And'this is the com- 
mon Daiatonic. 

To underſtand this better, I muſt 
re-aſſume ſomewhat which 1 —_ | 
ed, but not fully 'enough” before.” '&_ 
Toit is ſuppoſed to be divided inrq 1 3 
leaſt parts, and therefore a Hemitohs 
; Contains 6 'of thoſe Dutodecimal (or 

Twelfth ) patts of a "Tone; a Dieſts 
Trientalis 4, ; Dieſis Quadrantalis 3 ; _ 
whole Diateſſaron 3 o. And the D 
teſſaron in each of the. 3 Kinds, was 
made and perform'd upon 4 Chords, 
having 3 mean Intervals, of Degfces, 
accordings to the following Numbers 
and Proportions of thoſe A Dnodect 
mal parts. 


— 
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Enharmonic, by 3,and;, and 24; f. 
Molle, by; 4, and 4, and 22; 
. \Hemiolion, 
Chromatic, < or by 44;and 43, and 


/Seſcuplum, | 
| C Torienm. by 6, and 6, and 18, 


Cams, by 6, and'9, and 15. 
Diatonic, 


Syntonum, by 6, and 12, and 12, 


| To each of, theſe Kinds, and the 
Moods of them, they ficted a perfect 
Syſteme, or Scale of Degrees to Diſdia- 
paſon;. as in the following Example ca- 
ken out of Nichamachus: To which I 
have prefixed our Modern Letters, 


E. Nichomacho ; Pag. 22, 


Nete Hyperbolzon. 


Paranete Fhper- > Enb Chro. Dat. 
| bolzon.- | 


| Trite Hyper bolzon. 'Enb. Chro. Duat. 
- | Nete | Diezengme- - 
100. 


Paranete Diezeug: d Enh. Chro. Daat, 


| Menon. 
C. [Tr 
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non 

| Parameſe. 

Nete Synemmenon. | 

TANyery..; Orgs Ent. Chro, Diat: | 
menon. 

| Trite Synemmenan. Enh. Chro. Diat. 

Meſe. | 

Lichanos Meſon. Enh. Chro. Diat. 

Parypate Meſon. Enh. Chro. Diat. 

Hypate Meſon. 

Lichanos Hypaton. Enh. Chro. Diat. 

Parypate Hypaton, Enh. Chro. Diat. 

Fiypate Fiypaton. 
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In this Scale of Diſdiapaſon, you Fo 
the Meſe is an Ofave below the Nete 
Flperbolzon,. and an Ofave above the 
Proflambanomenos : And. the Lichangs, 
Parypate,Paranete, and Trite, are chafi- - 
geable ; as upon our Inſtruments are 
. the Seconds, and Thigds,. and Sixths, 

PR and 


-— I TIOng 
and Sevenths: The Proflambanomenas, 1 

Hhpate, Meſe, Parameſe, and Nete, are 

Immutable; as are the Uniſon,Fourths, 


.. Fifths, and. Octaves. 


Now frgm the ſeveral changes of 
theſe Murtable Chords, chiefly arife the 
| ſeveral Moods ( ſome call'd them 

Tones) of Muſic, of which Euclid (ets 
down Thirteen ; to which were joyn- 
ed two more, viz. Hypereolian and Hy- 
 perhhdian; and afterwards Six more were 

_ added. 
---Efſhall give you for a Taft Euclid's - 
Thirccen Moods. Euclid. Pag. 19. 


Ehpermixahdius, i ſive Fhperphrygius. 
Mixolydius acutior, five Hyperiaſtins. 


Mixolydius gravior, five Flyperdorins. 


Lydius acutior. 
Lydius gravior, five Aolius, 
Phrygins acutior.  « 


W- m_— gravior, 41 f ve or 
= Ha achtidy. 


; Fhpe- 


- 
” 
F : 


| T0139 . 
| Hypolydius:gravior, ſive Eipoenius: 
Ms A 
Hlypophrygins _— ſi Fipoghs. | 
ot | 


Of theſe the folk Grave, or Lowe, 
was the': ian Mood ; the Pros: | 
lambanominios whereof was fixed 
the loweſt clear and firm Nate, oft 
Voice or 'Inſtrument. 'that was to ex- 
_ prefsic;” And'then all along from Grave 
ro Arwts the Moods took their Aſcent by 
Hemitones, each Maod: being a Hem 
fone r or- more "acute than the 
' next-under it. So that the Proflamba- 
nomenos of. the xolydian Mood, 
was juſt an Eighth higher than that of 
the Fhpodorian, and the reſt one 
ingly. 

Now each 'particular Chord in' the | 

Fg 1s Scale had two Signs or 
| Notes | waz | by which ic was chara- 
Cterized or deſcribed in every one of 
theſe Moods reſpeRtiyely, and alſo jo” 

a 


| | 1:40 A 
all the Moods in the ſeveral. Kinds of 
Muſic; Enharmonic, Chromatic, and Di. 
atonic; of which two Notes, the upper 
was for reading [iz] the lower for 
percuſſion. [xg | One for the Voice, 
che, other for the Hand. Conſider 
then how many Notes they-uſed ; 18, 
| Chords ſeverally for 13 Moods (or 
| rather 15, taking in the Fhperolian, 
and  Fyperlydian, which are all deſcri- | 
bed by Ahpius ) . and thele ſuited to the 


: _ three Kinds of Muſic. So many 


Notes, and ſo appropriated, had the 
Scholar then to learn and conn, who 
| ftudied Muſic. Of theſel will give you | 
in part a View out of Ahpis, 


| "opt J 


Notes y*: the Lydia Mood i in the 
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OR ee ef ds, 4 
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D.U.Z E15:S Mi; 
N.Z.cM.Z.n.4. T4. 
1011-12, 13 14 i5 16 17 18 


Zeta mperſedd;; .and 


T PE TIAEy Tas jacent. 
- 41 FOunns -averted/\ahd 
2 Hypate Hypaton. ' Gamma right. 


3 Parypate Hypaton, hay Pn $1 5 -_ 
4 Hypaton Diatones. "Phi; "and Djgamma. 

5 Hypate Meſow.”. Sms, and ' Sigma. 

6 Parypate Meſon. _ Rho andSigma inverted. 
7 Meſon Diatonos, My, and Pi drawn out. 
8 Meſe. Tota,and Lambda jacent. 
| L _ 9 Trite 


J7 bots, and Lambda i IN- ; 


2, 9 Frite Sy Oh vale. verthd. lo 25:07, 
IO Snemmenen its rata, and Ny. 


A 7 lying Su- 


Ii Nee Spneiept] So 


2 =. 1.0) 

Squafed, "and P; ith 

T3 Tree Diezrigmengs > TE - | 

14 Diezeugmenon Dia- Q Squared, Supine, and 
f0n0s. Zeta. 


a Jacent, and a care: 
7 X Brie Dicduzpiede, <5 Eta. @) drabvn 
or 
warts, 
&Tr a>! Hy hpableacy and WT ha, left half, 
'$: Tron 74 artere upwards. 


I7 Hyperboleon bit _My,and Pt lengthened, 
. bnotenf86) 1.1 wh) withan e above. 


Toi, 3nd Eb da ja- 
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cent, ith —_ 
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Tikes Nuntiezal.-Giguzes 2 Kd PERCY under to Signs 


rg] been, a: Snag en gs. 


Lerovau. (1: NES & NB, mo roy \M\ YUYY GY. 


360 141 V\ ns A LORA w" | 
3192614 y6%\, 16.40% \Wores 


IDA. \ v F 


ers 5 And 


Prqacent, 
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"Notes 4p the” Aolidh Mood in" the? 
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10 11 12 1} 1415 16 1708 
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bi "Bo 54 ta (H) imper 4 
I 'Proſlambanomenos. 2 verted, and 7; 
| drate averted. 

| — DO mens "hd 
So & a jacent, averted, 


9c. 


+ Artides ( Pa -91: ? 0 enumerates and 
«i | all 6, Alte of FYTTKG F: 
i Signs or fel The E.”2 


\ Ws and 


(oy 


© And thoſe of the other Moods, were 
| , omrived out- of them. ' They are'in 
__ all g1; including, the Proper Letters ; 
I ſhall not deſcribe, but only number 
them. . 
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A - - Out of 

[A were made 7 | N were made 2| 

| B 'S | = . | 

71 0 pl 
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F 1x 3|X 4\ 
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_ I ſhall only add a word or two con- 

cerning* their Antient uſe of the Words 
. + Diaſtem and Syſtem. Diaſtem ſignifics 
© an Thterval of Space 3 Syſtem 2 Colt 


junctiga 


= 
©Y +* 
G 4 


I- 
s 
[- 
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wy 
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4rd - I 
junction of' Compoſitibn 'of Intervals; 


- 
* 
. 


So*thar generally. ſpeaking , an 0favs,. 


ot any orlier Syſtem, might be''truly 
called a Diaftem, and ety frequently 
uſed to be [6' called, * where there 'was 
no occafion of Diſtin&tion. Though a'  : 
Tone, or Hemitone, could 'not be called 
a Syſtem: "For when they ſpoke ſtrictly, 
by a Diaſtem they underſtood only an' 
Incompoſit Degree, whether Deſi,” He + 
mitone, Tone, 'Seſquitone, or Ditone ; fog | 

the two laſt were ſometimes bur Degtzes,” 
otie Enharmonic, the other Chromatic, . By 
Syſten they meanr,” 4, Compretiaſh 
Interval; compounded'of Degrees, or 
of leſs Syſtems, or 'of both. Thus a 


| Tone was 'a Diaftem\, * and Diateſſaron 


was a Syſtem, compoundedivf Deprees, 
or of 4 3d. and a Degree. Diapaſon 
was a Syſtem, compounded of the leller 
Sy,*ems, 4th, and 5th; or 3d, and 6th; 


| Orof 2 Scale of Degrees : andthe Scale | 


of Notes which they uſed, was their 


* Greateſt, or Perfect Syſtem. Thus with 
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To er Y ſpeak 


wy 


Few 2nd Hemg,, 


Fi 
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fhe | alter. 
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chit. Digrefſion 


5P urpale Az 
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c wo = i, 
ar __ Pep whe Ag 
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Diatgipe 


here- ale, 


irones. id bo cry Dig. 


Fi 


Dy Now the reaſon why cre Bk 
nitoyes,, IS, becauſe n Eigh th js 
j andyguyided jigs 
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TT ES CE 


u qJunct ;1in 15 
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293001 
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VOTER Lf 
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To 
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| 2x = Degrees m a) {2s denn 


on ys [: heh , Gr. go | 


ae 7 Eras e of eir 4 AS, if 
MI, FA, Se My, KY 
$41 "£6, ME. F4. "If this be done rin > 
Ay drink? : fi nd, oh Hh then iS, c Gord 
the Seconf,” of "Thi bord; the . 
_  Digjun un Tetra ar, 5 hen HE 
Fl = METH FOR 
ith be e an Tmmutab 4 y 

RN 0 TE dh Vide the ro 

& F oe, rd, Sh and Seventh, 


are' Ne le? "as go: mor, nd "Major, ac- 
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Thi Tie ep 
ced, are the Degreesor Notes by which 
an Aſceri or ſcent. is made from the 
Miles WO tle tied or rich any 
' ther, Syſtem ; giying all the cords 
their juſt Medſons or Rations ; and 
without which; we could neiche®Mea. 
fure, * Nor Divide,” nor well Practiſe to 
learn the greater Innervals, or Syſtems.” 

' As'we Naturally by the Judgment of 
our Ear,. qwn, and reſt j in, the Ofave, 
as. the” chief Conſonant ; ſo. we do as 
Naturally | ( without Study. or Skill in 
Muſic Ic) dk the Syſtem of a Diapa- 
fon by. theſe Diatonic Degrees.; and can 
doe.no otherwiſe, $ We cannot with our 
Voice, without infinize Study, frame#to 
yun up: or down $ Nats, wichout ſuch 
a Mixture .of Tones and Hemitones ; : and 
we doe ic eaſieſt, when we ayoid Tri- 
| Yones, We ſee it in a Ring of Bells, of 
which" the compleateſt and moſt plea- 
ſant is a Peal of Six; which are beſt 


ſorted to have the Pfonitons in.che midſt; 
j. 6 


itones. i ola: | 


Rs 7. RR 
in Aſcending and Deſcending ; and then 
there will be no Tritone : Ex. pr. La, 
Sol, Fa, Mi Re, Mt. Where all Aſcents - 
and Deſcents. are made by juſt Diateſſa- 
rons. Ut, Re, Mi, Fa. Re, Mi; Fa, Sol. + 
Mi, Fa, Sol, La.. Or downwards, :La, 
. Sol, Fa, Mi. Sol, Fa, Mi, Re. Fa, Mi, 
Re, Ur RO OR 
And this is ſo Natural chat it plealeth - * 


all Ears; and if hey ſhould be dilps- 
ſed in any other Ord 


: - 


er, it would be.ſo 
difagrecabic” - that any Ruſtick or- un- 
learned *Ear, of ſuch as know not what 
| @ Tritone is, would ;be able to judge, 
and find a diſlike of it. Bur then, how 
much- more, if the Ring of Bells were 
diſpoſed by Chromatic, or Enharmonic, De- 
grees, contituring the Djateſſarons ? how 
abſurd angd'uncouth ic would appear | - 
The -praQiſe of thoſe kinds therefore, 


and in ſuch 2 manner, ſeems tS®be (as - : 


has been faid) a Violence upon Nature, 
and only for Curioſicy. TY 


In 


Hy « M fic, c, there is but One 
4H: ang Fo ce” "Degrees | 
Wy la or.; CRaton is IS 
rence, ang 
T - ©, DET) one Mg 97, 
Ry d 1 107 ; ; Fr herwgtn, K Third 
and 'a/Fourth 


hy Hf an MOD 4 <6" The = 

es. VIZ. 

ih) *an: and? Mp. 3 ' Major ( 90 [ 
rt 


the firrence Þe ween f Fam 


Te, 50 MS EL ; ie WEED be 
5, REN. = Os 02 
| been. wid), 0k of the 


| a4 Y.Þ . 4 bath, hid; a os Ty e man- 
$S Ei 5 h. "2nd F 4th 46 by, EETOaY 
E.- + of 2 a hh I. y, (with fubmiſion ion) 
; Tnake the follgw Re Me wherein, 
TI6e60 hal oy be ills, 1 
” Reade evo. T5 LIND 


| "Di ABT, ec ek Yaſs found 
© þy "the D ce a5 


I” Tone ne gone 


Ton nd Fifth "bg rach ig M201. [EL 
the > Other. 1 Biic ho ad es OED it, lo 
( ind 


* 7 
Kr $1 


ok { 


2 opt : be = { 
fon 9 ;0 4 OP ns | | 
$I (or T ot = 


wi 

So #& « 
jon) ut Eg; Sy js v8 
oe fog, gs 


Aide 
i Hor upex: hee ONO $5 


ape por Rapo cannge _ 
Medi. Acta wh ADM 


is IT MW 
SG & br; haygielpnd 


Faure We Naturally and;Yat 


be bk oY Qems.of | impor 


5 gov WIA W 2 "0 
c Excal RY _ 
Nan Super BA: cu Geng © 


6 Tema bang, Ne FEY 
where: 3 u$ a. Meds 2. Madiurg,, yyhic ich Sivides: 
into 4; 2h ( $i thz9s þ- 4 [E779 
0830, 3: ) 2 ,.Mup p hing cach Arr 1s 


tg 4; fa in, the, ſagpe Manger gives 
; he's Thirds, viz. 6 '6 to 5, ( bh vey 


| and Bd —_ 4, 1 ia os ewiſe the' 
34: ; 5 to dupled as ofe, 19 
tos; wo were! Ss ; bs 'e. 1040 9, 
Toke Mr, and Ytos, 8, Tone Mor. | 
'Andit'feems'to!be'a realoh why the 
Anke dat not* diſcover and” ol the 
Tone Nichor, and' conſequently \ not own 
the Ditine for a Concord; becauſe They 
did'or priſe! this'way of dividing the 
Syſtetms,” Althou ph Euclid Had © a fair 
Hine*to ſear "Farther, whet he mea- 
fared the' Diapdſor by 6 Tatics | Major 
atidToutid" th th hot the Ns 


of 'Diipuſon. Ag: 
{The yehagorean, tor. ulich Tine Mi 
tory . (hes _ inal Toney") ajor, In a 


forced\.ro rake 4a} tefſer In- 

cervat . #6" Mfc, Which is 
called' their Lima,” or Pythagh ean He. 
mitone'! and, "which added to thoſe two 

Tories) . makes ip the *Fourth®* it is a+ 
Cemtiadels chan! "Heniicone Major, (16 to 
5 3)" and the Ration of it,'is 256-to 


, _ g 31 it 
| FE Yet 


: : . 


Ptolemy, .to take Notice of Tone Mmor ; 
and Ariſtdes Quintihanue, to; divide, 4." 
Seſquioftave Tone (9 to 8) by dupling "i 
the Terms of the Ration thereof, jarg  * 


2 Hemitones; 18-to 17, and 17 to 16. 


% 


And thoſe again, by the ſame way, each 


inco rwo Dieſer; 36.40 35, 35 10.343 | 


the Diviſion of 18 to 17, the leſs Ee. 


mitone : And 34 0 JJ, and 33 32 5. 


the parts of 17 to'16, the greater Hemi- 
tone. Bur yer, none of theſe were the 
Complement of two Seſquioave :Tones 


to Diateſſaron :. but another Fiemitone, Þ 


. whoſe *Ratio is about. 20 to 19; noe ® 


exaQtly, bur ſo near it, that the Differ- 
ence isDnly, 1216 to. 1215 ; both 


' which together make the Limma Pytha- 


goricum. , | 


Bur.I no where find, that chey. chus © 


divided the 5th, and 3d. Major, but ra- 
ther ſeemed to diſlike chis way, bgcauſe 
.of the Inequaliry of the Femitones and 
Dieſes thus found our ; and chole rather 


co: 


= py 
As 1 #4 


Yet we find. the later Greek Maſters, * 


t *% 


* wo ate Mk Rel 8 3 
Woe” _ hoſe” todÞ&ir 
" Eq ur" BR lons* of - U 


. $a og 0, IN 


| bn 'F ere % e, you' ſte? ' Deg Dight 
IR "Vie Hina Major, Foo one 'M; nor, 
3 | ed oe Tore Mejor, 'The Out.” of theſe: 
D fore: "all Digfes Mi for, the. Second , 
: | Ny wh and the Third, 'Degjee 
Max 8 ele i three Shes of De- 
G gree : >" pro By to be” incerimixed, 
and Glee © WL Alcent, to an 
Y Eighth) In reſation? to Key, 0 or. Uni- - 
F fon given, and't ro Tar 10 of. that 
# Key , AS tO Flar, "and Shar ur, ;Scale | 
| Sf Nha; 10, thar' the Gaplk ds may 
Beall crue, and, Rand in th Bs 
; fled Ration.” While "if you FU. change 
_. . the, Key, the maukt be changed to ; 
which Tk the Red fon why a ae Ford, 
|; Whoſe" "Degrees: Ye £4 'or 2 frerred 


AILL?, (© 13D C7190! 
ſtriſmenr, the " Frexes Female! u fixt , 


5 atinot®: T4 ofice be ſet cm. "Thine er FOK all 
| Keys: na if yout c hange 0 He &v, you 


withall 


"(hall 'Giifye the *plice*of ring. 
4d 7? or, ER Bll into: other fe. 2 
Hitines thtbare not Ptper "Diarottc Py. ; 
ITY and conſequently 1nto falſe brite | 
, als ) 51,92 [7 5 TIRE 

Yo tha Full fethis, \if' ho OY 
Scales of + Eoay i Cretal' Raju 
(4s are here! ialetred) and" GlpacOWn 
| For an E&fhpRt of this?" Fake th OVURt * 


| Stale of Aﬀt Dion {17 Vi 1 


on C Ke ropery' Diatonic Foe aph 
6 Mi 


(taking | firſt ro 
convenient for this Inftri nce) inci 


the Chromdichrid othier\emiitones, 5 tiey 2 
are Gly p laced 1 in the Fo s of i#'Or- ® 

»T -an'E Ropol aflOr- Y 
ve dis FI 55 yo i cart) byRAIF © | 


Notes, be nifte a ut; and 
AY d the Ln oe 
Degrees ft ig vE- Hey © To 
be, ne by. ns; 
eel 


ho j @ | 


Sa, wt ory Fe. 


prelencing Kt: 


preſenting © the Mecnin Uu Kevs.. © 
: rf =_ uſually called Mikes FA 
Ter: this be 'the elk Scale, and a Stan- 
- .dard to the reſt, 
: Then draw a Second, Scale (II) run- 
- ning. up an Eighth in like manner ; bur 
Jet tlie Key, or Firſt Note, be D. Sol re 
Proper, on the ſame Organ ſtanding 
' guned./ as: before ; \, which Key is ſet a 
_-Npte {( or Tone Minor) higher chan che 
former. fi © Mis 
* ' *. Draw alſo a Third Scale (III) for 
B D Sal.re Key wich Sharps, viz. Third, 
| and | ry Major ; i.e. F, and ol 
—_= Sharp. 
© .,Ja.the Firſt of theſe Scales, the De- 
$  grees ( expreſſed, by Breves ) are {ct in | 
; ood and natural -O Order. Ih. 

In the Second Scale (Singing th 
fromC to D) you will che 
Kc Fourth, and Sixth, a Comma (81 to 80) 
BM too.much ;- bur berwgen che Fourth, and 
J Fikth, ; 2, Tone Minor, which ſhould be al- 
>  VAY4A T, Ter" So from, the Fourth 


ro 
811 TA1}9)4+5 p 


FT > + Eightbs. is «. Comme ſhow of Die 
Ms  pente; nl om the Si a Comma ſhort © 
= of 3d. Minor, And this, becaule in this * 
N. Scale, the, grees are rnilplaced.. .\4 
S The Thi : miakes the Second, 
BD Third, Fourth, and Sixth, from the. Mni- 
 /on, each a Comma.too miuch.;, and from 

the ORave, as much..too. little, In it, 
1B: the 3d. Degree, berween ZF and G, is 
+ not the Proper Hemitone, but the Great- 
cit Hemitone, 27 to 25. Andall this, be- 
cauſe 1n this, Scale alſo, the Degrees are - 
| miſplaced; and there happen: (as you 
, may ſee). three Tones Minor, and but 
_ two Major : the Deficient Comma bein 
added to the Hemitone. WS af; 
I have added one Example more, of 
© 2 Fourth Scale;. (IV) viz; beginning 
at the Key ZC ; with the like Order kr 
KY Degrees, as in the Firſt Scale (from the 
KH Note Cx) upon the ſame Inſtrument, as 
'W it ſtands cuned afreguhe Firſt Scale. And 
$$ this will caiſe the Fit Scale half a Note 
higher, 2 08 
M In 


150. 
In this Scale, all the ZHemitones are of 
the ſame Meaſure with thoſe of the Firſt 
Scale ey: "2. > 
And the Intervals ſhould be the ſame 
with thoſe of che Firſt $cale ; which has 
Third, Sixth, Seventh, Major. 

_ Butin this Fourth Scale, the 1ft. De. 
.gree, from WC to b F, is Tone Major, 
and Dieſis ; as being compounded of 
16 to 15, and 27 to 25. 

. The 2d. Degree from bE toF, is 
Tone Mmor ; therefore the Ditone, made 
by theſe rwo Degrees, is too much by | 
a Diefts, (128 to 125 ) and as'much too 
little the Trihemitone, from' the Ditone to 
the Fifth. 2. 

The 3d. Degree, from F to EF, isa 
Minor Hemitone, 25 to 24 ; Which, 
(though a wrong Degree ) ſets the Dia- 
teſſaron right. 
The 4th. Degree, from Z&F ro EG, 
' is Tone Major, and nifnkes a true Fifch. 
The 5th. Degree, from. Z G to b B, is 
Tone Mejor, and Diefss ; {etting the _ 
chor 


C199] 


chord ( of Sixth ) a Dieſis and Comma to6. 
much, or.too High. ' It ought to have 


been Tone Minor. 

The 6th. from bþB to C, _is Tone 
Minor ; too litfle in that place by a 
Comma. 

The 7th. from C to x C, is Hemitone 


Minor ; too little by a Diefts. And fo, 2 


theſe two laft Degrees are deficient by 


a Diſs and Comma ; which Dieſts and 


Comma, being Redundant ( as before) in 
the 5th. Degree, are balanced by the 
Deficiency of a Comma in the 6th. De- 
free and of a Dieſis in the 7th: And 
fo the Ofave is ſet right, | 

Theſe Diſagreements may be better 
viewed, if we ſet together, and com- 
pare the Degrees of this IV Scale, and 
thoſe of the I : where we ſhall find, no 
one of all the 7 Degrees, to be the ſame 
in both Scales. | 
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Degree Scale T Scale IV. 


iſt. Zone Minor. Tone Maj.& Dieſt. 
2d. Tone Major, Tone Mmor. 
3d. Elemit. Major. Hemitone Minor. 
4the Tone Major. Tone Minor. 
5th. Tone Major. Tone Maj.& Dieſis. 
+. Gth, Tone Major, Tone Mmor. 
 F 7th, Hemit, Major. Hemitone Minor. 


And thus it will ſucceed in All Inftru- 
ments, Tuned in order by Hemitones, 
which are fixed upon Strings ; as Harp, 

.. Ec. Or Strings with Keys; as Organ, 
Harpſichord, ec. Or diſtinguiſhed by 
Fretrs ; as Lute, Viol, exc. For which 
there is no Remedy, but by ſome alte- 

_. Tations of the Tune of the Strings, in 

the Two former; and of the Space of 
the Fretts in the latter ; as your preſent 
Key will require, when you change 
from one Key to angther, in perform- 
ing Muſical Compolttions. 


a. 


Though 


- 


p "ror 7 - | 

Though the Voice, in Singing, be. 
ing Free, is natufally Guided to avoid” 
and correc thoſe -before deſcribed Ano- 
malies, and to move in the true and 
proper Intervals : It being much eaſier 

. with the Voice to hit upon the Right, 
than upon the Anomalous or Wrong Spa- 
on. | 

Much more off this Nature may be,* 

found, if you make and compare more 
Scales from other Keys. You will {till 
find, that, by changing the Key, you 
do withall change and diſplace the De- 
grees, and -make uſe of Improper De- 
grees, and produce Incongruous Inter- 
vals. 

For inſtead of the Proper Hemitone, 
ſome of the Degrees will be made of . 
other ſort of Femitones ; amongſt which 
chiefly are theſe two : viz. Hemitone 
Maxm. 27 to 25 ; and Hemitone Mor, 
or Chromatic, 25 .to. 24. Which Hemi- 
tones conſtitute and divide the two } 
Tones ; viz. Tone Major, 9 to 5: they. "YT 

_ Terms 


© Terms whereof Tripled, are 27 to 24 ; 
and give 27 to 25, and 25 to 24; 
The Tone Minor: likewiſe is divided into 
two Hemitones : viz. Major, 16 to 15 
and Minor, 25 to 24- 
Theſe two ſerve ro meaſure the Tones, 
| and are uſed alſo, when you Diyert in- 
to the Chromatic kind. Bur the Hemi. 
+ » tone-Degree in the Diatonic Genus, ought 
| Wlways to be Hemitone Major, 16 to 15; 
F as being the Proper Degree and Differ- 
ence berween Tone Major and Trihemi- 
tone, berween Ditone and a Fourth, be. 
. tween Fifch and Sixth Mimor, berwecn 
Sixth Major and Seventh Miner, and 
' alſo between Seventh Major and Oc- 
fave. 
_ Muſic would have Can! d much Ex. 
ficr, if the Progreſſion of Dividing had 
reached the Hemitones: I mean, It, as by 
| Dupling the Terms of Diapaſon, 4to2; 
it Divides in 4 to 3,and 3 to 2; Diateſ- 
faron, and Diapente : And the Tem of 


j "= W 6.4; fall into 6to 5, 


and 


and 5 to 4 Third Minor, and Third | 


Dupled, 1s to 8, falls into 1 © to'g, and 
9 to 8, Tone Minor, and Zone Major : 
If, I ay, in like manner, the dapled 
Terms of Tone Major 18 to 16, thus 
divided, had given Uſgfull and Proper 
Hemitthes 18 to 17, and '17 to 16. - But 
there are no ſuch Hemitanes found in 
Harmony, and we- are pur to ſeek the * 
Hemitones out of the Differences of Other 
Intervals; as we ſhall have more Occa- 
| fhon to (ſee, when I come co treat cf 
| Differences, in Chap. 8. 


I may conclude this Chapter, by 
ſhewing, how All Conſonants, and ©- 
ther Concinnous Intervals, are Com- 
pounded of theſe three Degrees: one 
Major, Tone Minor, and Hemitone Ma- 
jor; being ſeverally placed, as the Key 
ſhall require, 


M 4 Toxe 


Maqor ; And Dirone, or Third Mapor, ſo 'J 
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Tone Major,g.and\, joyn'd, x: 
Hemitone Major,) make d 3d. Miner. 


Tone Mapor, and joyn 'd, 
Tone Minor, 5iorr "0 3d. Major. 


Tone . Major, and. : 4, 
' Tone Minor, Nu her 


Femutone Mapor, 


Tones Major, 


Tone Minor, 
Hemitone Maj.) 


Tones Mapor, 
Tone Mt mor, __ 
FHemitones Maj 
Tones Mapor, 
Tones Minor, = 
 Hemitone Maj. 


Tones 8 
Tone Minor, & 

Hemitanes Maj.) 
Tanes Major, ) 
Tones Minor, 
 Hemitone "as 


2 
1 
"lh 
wy 
1 
2 
2 
2 
' 
3 
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- 
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2 Tones Major 3 , , 
: Tones Mmer, Pr. > Diapaſon, 
ey . . . maxe 
2 Hemi. Mapor, : 
2 Tones Major, js Tritone, or 
1 Tone Minor, 3 make falle 4th. 
1 Tone Mapor, 


"1 Tone Minor, joyn'd,\, Semidiapente, 


z Hemi, Maer, FI oe falle 5th. 


CHAP. VIL 
Of Diſcords. 


Eſides the Degrees, which, though 
they conſticure and compound 
all Concords, yet are reckoned amongſt 
Diſcords; becauſe every Degree is Diſ- 
cord to each Chord, to, or Ws which 
t 15 a Degree, either Aſcending, or De- 
Ing, as being -2 Second to it : Bc-. 

fides theſe I ſay, there are other Dil- 
cords, ſome greater and ſome leſs. The | 
Jeſs will be found amongſt the Differ-| 
ences in the next Chapter ; and-are fit, 
\ Father to be known as Differences, than! 
to be uſed as Intervals. | 
"The greater Diſcords are generally 

' made of ſuch Concords, as, by reaſon 

of miſplaced Degrees, happen to have 
a Comma, ors Dieſis, or ſometimes a-He- 
gone 


mitone too much, or too little : ' And 
ſo become Diſcords,+ moſb of them be. 
ing of little uſe ; "only to know them, 
for the better Meaſtfing, and ReQify. 
ing the Syſtems. Yet they are found 'a- 
mongſt the Scales of our Mufic. 

Sometimes a Tone Major being where 
a Tone Mingr ſhould have been placed, 
or a Tone Minor inſtead of a Tone Ma- 
jor ; ſometime other Hemitones, getting 
the place of che Diatonic Hemitone Major, 
and ſerving for a' Degree, create unapt 
Diſcording Intervals : amongſt which 
may be found at leaſt two more Se- 
conds, two more Thirds, two more 
Sixths, and two more- Sevenths. In 
each of which, ones lels, and the o- 
ther greater, than the true Legitimate In- 
tervals, or Spaces of thoſe Denominati- 
Ons; as will be more explained in the 
enſuing Diſcourſe. 

Bur beſides theſe (or rather amongſt 
them, for I here trear of Degrees as 
Diſcords ) there are two Dilcords'emt- 

LESS —_ 
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 nently conſiderable, viz,” 7ritone, and 
 - » ,"Semidiapente.” The dr itone, ( of Falſe 
; Fourth ) whoſe Ration is 45 to 32, 
conſiſts of 3 whole Notes ; viz. 2 Tomes 
 Mapor, and 1 Minor. The Samnidiapente, 
( or Falſe Fifth) 64 to 45; is com- 
pounded of a Fourth, and Hemitone Ma- 
jor. = # 

And theſe two divide Diapaſon, 64. 
to 32, by the: Mediety of 45; And 
they divide it ſq near co Equality, that 
in Practice, they are hardly to be di- 
Ainguiſhed, and may almoſt paſs, for 
one and the.ſame : but in Nature, they 
-are ſufficiently diſtinguiſhed, as may be 
ſeen, both by their ſeveral Rations, and 
ſeveral CompourMng parts. 

I think we may reckon Sevenths for 
Degrees, as well as m_—_ the greater 
Diſcording Intervals; becaule they are bur 
Seconds from the Ofave, and are as truly 
Degrees Deſcending, as the Seconds arc 
in Aſcent : though they be great Inter- 
vals in reſpec of the H{niſon, and as ſuch 
may be here regarded, Thele 


Theſe Diſcords, the 'Tritone, and Semi- 
diapente ; as allo, the'Seconds, and Se-. | 


-—- 


venths, are of very great uſe in Muſic, 
and add a wonderfull Ornament and 
_ Pleaſure bn if they be judiciouſly ma? 
' naged. Without them, Muſic would 
be much leſs gratefull ; like as Mear 
would be to the Palate without Salr or 
Sawce. But, the further Conſideration 
of this, and to give DireCtions when, 
and how to uſe them; is not my Task, 
but muſt be left ro the Maſters of Com- 
poſition. ; 
Diſcords then, ſuch as are more apt 
and uſefull, (Intervalla Concinna) are thele | 


which follow. | 


2d. Minor; or, Hemitone Major, 16t0 15. 
2d. Major; Tone Minor, 10to 9. 
2d, Greateſt; Tone Major, «+9 to8. 
7th. Minor; 5th. & 39. Minor, 9 to 5. 
th. Major; 5th. & 3d. Major, 15 tO S. 
Tritone; 3d.Maj.8 Tone Maj. 45 00 32: 
Semidiapente ; 4th.& Hemit.Maj. 64 00 45- 


Thelc 
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Theſe are the, Simple Diſſonanit apr 
Interyals within Diapaſon ; if you go a 
further compals, you do but repeat the 
* . fame Intervals added to Diapg/on, or 

|” Di/-diapaſon, or Triſ-diapaſon, 8 as, Ex, * 


$7.4. a4 


gth. is Diapaſon with a 2d, 
| toth. Diapaſon with a 3d. TL 
WIS x 2 a with a 4th. or, 
Diapaſon cum Diateſſaron. 
kn Diapaſon with a 5th. or, 
Diapaſon cum Diapente. 
, 15th. Diſ-diapaſon. 
1 9th. Diſ-diapaſon cum Diapente. 
22th. Triſ-diapaſon. &c. 


Here, by the way, the Reader may 
take a little Diverſion, in practiſing co 
\. meaſure the Rations of ſome of thole + 
* - Intervals, in the foregoing Catalogue of 
'Diſcords, by comparing them with 
Sg Meir Diapaſon ; 


"T1717 


I ſele&, becauſe they are the moſt di 
ftanc Rations under Diapaſon : Fiz, Se- 
. wenh Minor, 9 to 5 ; and Seventh Ma- 
-B& jo, 15 fo8. Now to find whar De- 
gree Or Interval lies between theſe and 
' Diapaſon. A 
Firſt, 9 to 5 is 10 to 5, wanting 
10 to 9 (Tone Mmor,) Next 15 to 8 
3s 16 to $, wanting 16 to 15 ( Hemi- 
tone Major.) So the 
venth Mimor and Diapaſon, is Tone Minor ; 


and between Seventh Major and Diapa- 


fon, is Hemitone Major. 

Then ke may exerciſe himlelt in a 
Survey of what Intervals are comprized 
in thoſe ſeveral Sevenths, and of which 
they are compounded. 

Firſt, 9 to 5 comprizeth gfto 8, and 
8t05; Orgto8, 8 to6, and 6 to 5. 
Next, 15 to 8 contain 15 tO 12, 12 
F 0 10, 10 tog, andgto 8: Or 15 


Reader 


 Diapaſon; 25 thoſe of the Sevenths, which 


ree between Se- 


to 12, and 12 to 8; Or®15 to10, 
and 10 to 8, &c, I ſuppoſe, that the 


eader, before this, is lo perfet is . 
+ theſe Rations, that I need nor loſe time 
” to narne the Intervals. expreſſed by the 
| Mean Rations, contained in the fore- 
going Rations of the Sevenths, which , 
*. ſhew of what Intervals the ſeveral Se- ® 
» . ventchs ate compounded. 
+ Beſides theſe, (by reaſon of Degrees 
L- ' wrong placed) there are two more 7ths, | 
- "| falſe 7ths] one; lefs than the true ones; ' 
*” and ariGther greater. The leaſt com- 
| Pounded of two Fourths ; whoſe Rati- 
on is 16 to 9, and wants a Comma of 


| } >th. Minor, and a Tone Major of Diapa- 


ſon: The other is the greateſt, called : 
Semidiapaſon, whoſe Ration is 48 to 25 ; 

being a Dieſis more than 7th. Major, N _ 
and wanting Hemitone Minor of Diapg- X 


ct 
ſon. 

Ub hier Ge y : 
wanting 9 to 8; 4.e. wanting Tone Ma- R 

| jor of Diapaſon ; and coritains 16 t010 

* (8ro5) and jotog. Or, 16 to 15, 9 

15 to 1275 to4) 12 t010(6 to 5) 

Pp | 7. 
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and 10 to 9, Next, Semi-diapaſon 48 
ro 25, is 5O tO 25, wanting 50 to 48; 
i.e. 25 to 24 (viz. Hemitone Minor) of 
Diapaſon. 

And the like happens, as hath been 
ſaid, to the other Intervals, which ad- 
mit of Major and Minor ; viz. 2ds, 3ds, 
and 6ths. The 4th, and 5th, and 8th, 
ought always to remain immutable ; 
though they may ſuffer too ſometimes, 
and incline co Diſcord, if we aſcend to 
them by very wrong Degrees ; as you 
may fee in the II Scale in the forego- 
ing Chapter : where the Fourth having 
2 Tones Major, is a Comma too much. 

All theſe Intervals may be ſubject to 
more Mutations, by more ablurd pla- 
cing of Degrees, or of Differences of 
Degrees ; bur ir is riot worth the Curio- 
ſity to ſearch farther into them, The 
Reader may take pleaſure, and ſuffici- 
ently Exerciſe himſelf in comparing and 
meaſuring theſe which are alteady laid 


before him, 
N Bux 
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But to return from this Digreſſion. 
There are many unapt Diſcords, which 
may ariſe by continual Progreſſion of 
the ſame Concords; i. e. by Adding 
( for Example) a 4th. to a 4th, a 5th. 
to a 5th, exc. For it is obſervable, That, 
onely Diapaſon added ( as oft as you 
pleaſe) to Diapaſon, ſtill makes Concord: 
But any other Concord, added to it 
ſelf, makes Diſcord. 

You will ſee the Reaſon of it, when 
you have conſidered well the Anatomy 
(as I may call it) of the Conſtitutive 
. Parts of Diapaſon ; which contains, and 
15 compoſed of 7 Spaces of Degrees, or 
of 4th. and 5th, or of 3ds. and 6ths, or 
of 2ds. and 7ths; which muſt all keep 
their true Meaſures and Rations belong- 
ing to them, and otherwiſe are ealily 
and often diſordered. 

Then, conſider Diapaſon as coniticu- 
ted of two Fourths Disjun&t, and a 
Tone Major between them. And this laſt 


is molt ncedfull to be yery well conl!i- 
| | dercd ; 


We 2%, « 4 Wh 
dered ; as moſt plainly ſhewing the 
Reaſons of chofe Anomalies, or Irregu- 
lar Intervals, which are produced by 
Changing the Key ; and conſequently 
giving a new and wrong place to this 
Odd Tone Major, which ſtands in the 
midſt of Diapaſon, between the two 
Fourths Disjun&t. 

Every 4th. muſt conſiſt of one Tone 
Major, one Tone Minor, and one Hemitone 
Mapor, as its Degrees, placing them in 
what Order you pleaſe; whoſe Rations, 


added together, make the Ration of Dia- 


teſſaroni. And of theſe ſame Degrees ' 


contained in the 4th, are made the two 
3ds, which conſtitute the 5th. Tone 
Major and Hemitone Major make the les 
3d, or 7rihemitone ; Tone Major and Tone 
Mmor make the Greater 3d, or Ditone ; 
Tribemitone and Ditone make Diapente ; 
Tribenitone and Tone Minor ( as likewiſe 
Ditone and Hemitone Major ) make Dua- 


teſſaron. | 
N 2 


Now 
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Now this Tone Major, that ſtands in 
the middle of Diapaſon, berween the two 
aths, which it disjoins ; and the Degrees 
required to the 4ths, will not in a fixed 
Scale ſtand right, when you alter your 
Key, and begin your Scale of Diapaſon 
from another Note. For that which was 
the 5th, will now be the 4th, or 6th, exc. 
And then the Degrees will be difordered, 
and create ſome diſcording Intervals. 
If you continue conjun&t Fourths, there 
will be a Defect of Tones Major ; if 
you continue conjun&t Fifths, there will 

'* be too many Tones Major in the Syſtems 
produced. And if a Tone Major be found, 
where it ought to have been a Tone Mi- 
nor ; or a Mimor inſtead of a Major ; that 
Interval will have a Comma too much, 
or too little. And fo likewiſe will from 
a wrong Hemitone be found* the Diffe- 
rence of a Dieſis. And theſe two, Com- 
ma and Dieſis, are ſo often Redundant, 
or Deficient, according as the Degrees 
happen to be diſordered or — ; 
that 


\ 
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that thereby, the Difficulties of fixing 
half Notes of an Organ in tune for all 
Keys, or giving the true Tune by Frets, 
become ſo Inſuperable. 

You ſee, that in every Space of an 
Eighth, there are ro be 3 Tones Major, 
and 2 Tones Minor, and 2 Hemitones Ma- 
jor: One Tone Major between the Dia- 
teſſaron and Diapente, and a Tone Major, 
a Tone Minor, and Hemitone Major in 
each of the Disjun&t Fourths. 

Theſe are the Proper Degrees by which 
you ſhould always Aſcend or Deſcend 
through Diapaſon, in the Diatonic Kind ; 
which Diapaſon, being the compleat Sy- 
ſtem, containing all primary —_—_ 
Harmonic Intervals that are ; (and for 
that reaſon called Diapaſon ; ) You may 
multiply it, or add ir to its (elf as ofc as 
you pleaſe, as far as Voice or Inſtru- 
ment can reach; and it will ſtill be 
Concord, and cannot be diſordered by 
ſuch addition : becauſe every of them 
will contain ( however placed ) juſt 
3 Tones 


3 2 Tones Ma, 
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3 Tones Major, 2 Tones Minor, and 2 He. 
mitones Major. 

Whereas, if you add any other Inter- 
val to it ſelf, the Degrees will nor fall 
right, and it will be Diſcord, becauſe 
all Concords are compounded of une- 
/ qual Parts, as hath been ſhew'n before ; 
and if you carry them in Equal Pro- 
oreſſion , they will mix with other In- 
tervals by incongruous Degrees, and 
thoſe Diſordered Degrees will create a 
Diſlonant Interval. See the following 
Scheme of it. 


| | 2 3ds. Minor }\ | 5th, wanting Hem. Mo in. 


2 3ds. Major 5th, and Hemit. Mmor. 
2 4ths. | = 8h, wanting Tone Maj. 
2 5ths. "Es | 8th, and Tone Major. 


| : 6ths. Minor 8th andDitone,8Dieft 
2 6ths. Major | | 8h.& 4th,& Hem. Min. 


To which may be added, That 


2 Tones Min. bs Ditone,wantingaComma. 
Ditone, and a Comma. 
Ic 


*s. .. at 
ſc was ſaid above, thar Diapaſon may 


be added to it ſelf as ofr as you pleaſe, 
and there will be no diſorder, becauſe 


Bevery one of chem will ſtill retain the 


' fame Degrees of which the firſt was 
Compoſed : Bur it is not fo in other 
Concords; of which I will add one 
more Example, becauſe of the uſe which 
may be made of it. | 
Make a Progreſſion of 4 Diapente's, 
and, as was ſhewed in the 5th. Chapter, 
(Pag. 102.) it will produce Diſ-diapaſon, 
and 2 Tones Major, which is a 177th, 
with a Comma too much. Becauſe in that 
; Space there ought to be juſt 7 7ones Ma- 
jor, and 5 Tones Minor, Whereas in 
4 Fifths continued, there will be found 
8 Tones Major, and but 4 Tones Minor : 
So that a Tone Major, getting the place 
of a Tone Minor, there will be in the 
whole Syſtem a Comma too much. One 
of theſe Major Tones ſhould have been a 
Tone Minor, to make the Exceſs above 
Diſ-diapaſon a juſt Ditone. 
PO" N 4 On * 
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On the other fide, if you continue Þ 
the Ration of 4 Diateſſarons, there will } 
be a Tone Minor, inſtead of a 'Tone Ma- 
jor ; and conſequently a Comma deficient 
in conſtituting Diapaſon and 6th. Minor. 
For fince every Fourth muſt conſiſt of 
the Degrees of Tone Minor, one Tone 
Major, one Hemitone Major ; it follows, 
that if you continue 4 Fourths, there 
| will be 4 Tones Minor, 4 Tones Major, 
and 4 Hemitones Major. Whereas in the 
Interval of Diapaſon with 6th. Minor, 
there ought to be 5 Tones Major, and but 
3 Mmor. 

By this you may ſee the Reaſon, why, . 
to put an Organ. or Harpſichord into 
More general uſefull Tune, you muſt 
tune by 8ths, and 5ths; making the 
8ths. perfect, and the 5ths. a little bear- 
ing downward ; 4,e. as much as 2 quar- 
ter of a Comma, which the Ear will bear 
with in a 5th, though not in an 8th. 
For Example, begin at C Faut ; make 
C Sol fa ut a pertect 8th. to it, and G Sol 


re ut 


cul 
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re ut a bearing 5th; Then tune a per- 
fect 8th. to G, and a bearing 5th, ar 
D La ſolre; and from thence down- 


. wards (that you may keep towards the 


middle of the Inſtrument) a perfect $th, 
at D Sol re: and from thence a bearing” 
5th. up at A; and from A, a perfe&t 
8th. upwards, and bearing 5th. at 
E Lami. From E an 8th. downwards; 
and fo go on, as far as you are led 
by this Method, to tune all the Mid- 


dle part of the Inſtrument : and ar 
laſt fill up all above, and below, by 


ths. from thoſe which are ſettled in 


Tune; according to the Scheme an- | 
nexed. Obſerving (as was ſaid) to Tune 

the Eighths perfect, and the Fifths a lir- 
tle bearing Flat ; except in the three laſt 
Barrs of Fifchs, where the Fifths begin 
to be taken downward from -C, as they 
were upwards in all before : Therefore, 
as before, the Fifth above bore down- 
ward; ſo here, the Fifth below mult bear 
upward, to make a Bearing Fifth ; bur 


That 
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That being not ſo eaſe to be judged, Al- 
ter the Note below, till you judge the 
Note above to be a Bearing Fifth to it. 
This will re&ifie both thoſe Anomalies 
of 5ths and 4ths. For the 5th. to the 
Uniſon, is a 4th. to the Oftave; and what 
the 5th. looſech by Abatement, the. 4th, 
will gain : which doth in a good De- 
gtee reftifie the Scale of the Inſtrument. 
Taking care withall, that what Anoma- 
lies will ftill be found in this Hemitonic 
Scale, may, . by the Judgment of your 
Ear, in Tuning, be thrown upon fuch 
Chords as are leaſt uſed for the Key : 
25 XG, bE, ec. Even which the Ear 
' will bear with, as it doth with other Diſ- 
cords in binding paflages ; if ſo, you 
Cloſe not upon them. But the other Dif- 
cords, ſo uſed, are moſt Elegant ; theſe 
only more Tolerable. 


CHAP. 
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C H A P. VII. 
Of Differences. 


LL Rations and Proportions of 
| inequality, have a Difference be- 
tween them, when compared to one 
another; and conſequently the Intervals, 
expreſſed by thoſe Rations, differ likewiſe. 
A Fifth is Different from a Fourth, by a 
Tone Mapor ; from'a 3d. Minor, by a 3d. 
Mayor ; to an 8th. from a 5th, by a 4th. 
Of the Compounding parts of any In- 
terval, one of them is the Difference be- 
tween the other part and the whole In- 
terval. 

Bur I treat now of ſuch Differences 
as are generally leſs than a Tone, and 
create the Difficulties, and Anomalies 
occurring in the two foregoing Chap- 
ters, I have the leſs to fay of them 
a-part, 


L184 ] 
' 2-part, becauſe I could not avoid touch- 
ing you them all along. It will onely 
therefore be needfull, to ſet before you 

an orderly view of them. And firſt, 

taking an account of the true Harmonic 
Intervals with their Differences, and the 
Degrees by which they ariſe, it will be 
eaſier to judge of the falſe Intervals, 
and of what concern they are to Har- 
mony, 
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Table of true Diatonic Intervals within | 


Diapaſon, with the Differences be- 


tween them. 


CO 


Rations. |Differen- 
SER: ces. 
| Edirne Major. 16 tor 
Tone \Minor. . 10 to gf 25 to 24] 
Tome Major. : to 8 81 to $0 
3d. Minor ; I = Tone Maj. & Hemit. Maj. 6 to 16to15 
3d. Major; Tone Major & Tone Minor. 5 tO 4 $3 WwAy 
| | 3d. Minor & Time Min. jioto 9 
| or 3d. Major & He- >4 to 3 
{ mitone Major. | 9 to 8 
5th. { 4th, and Tone Major ; 
. or of the two 34s. j TR 
6th. Miner; | | 5th, and Hemir. Major; 6tors 
: © | or 4th, and 3d. An. 8 tos 
6th.Major; | '& | 5th, and Texe Miner ; Hm 
: or 4th,and 3d.Major. F to : "Ty 
7th. Minor ; > | 6th. Maj. & Hem. Max. 27 tO25 
= or 6th. Minor & Tone to | 
[ 8 | Mejor; or 5th, and 9 5 
3d. Minor. | 25 t024 
7th. Major; | _ " ng 
| d. Major. 15 to\ 
Diapsſon ; by _ a7 or 6th, | 16 to15 
& 34. or 5th,& 4th. F* © ? 
Triton ; 3d. Major, and Tone Maj. 45 t032] 2048 
ro 
| Semidiapente; } \ 4th, and Hemit. Major. '64to 45) 2025 


Thoſe which ariſe from the Differences of Conſo- 
nant Intervals, are called Intervalla Concinna, and pro- 
perly appertain to Harmony : The reſt are necellary 
to be known, for making and underſtanding the Scales 


of Muſick, 
Table 


-* - 
te P, 


i, 
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Table of falſe Diatonic Intervals, cauſed 


by Improper Degrees ; with cheir Ra- 
tions and Differences from the true 


Intervals. 
This Mark + ſtands for More ; — for Lep. 
Differences | 
Rations. |from the erue- 
Tees TY wage te 
rone ; 7 
Greateſt; png wag 243 to2001S81 to 8a + 
Leaſt; » Tones Minor. |n00 to 81181 to 80 — | 
Greateſt; 2 Tones Major. x to 6481 to 8 + | 
S; I 320t0243|81 to 80 — 
Greater; —_ 27 to 20|81 to 80 + | 
Leſs; Lelfs 4th, and 2 
Tone Major. 40 to 2781 to 80 | 
Greater 3 f—_—_ "Y 243 to160|81 to 80 + 
er 24K © 25 to 1681 to 86—| 
bx Greateſt; 1H Tome Cl,” to 1681 to $o + 
4 ,\ 
| | R 
Greateſt; G6rh. Minor, and ?} + 
| 3d. Minor. 55 © _—— 


bn —.. Mt tt... Ah 


Here 
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| Here in this account may be ſeen; 
how frequently the Comma, and the Dieſis 
Abounding, or Deficient, by reaſon of 
Miſ-placed Degrees, occaſion Diſcord in 
Harmonic Intervals. | 

The Comma, by reaſon of a wrong 
Tone, i.e. too much ; when a Tone Ma- 


jor happens where there ought to be a 


Tone Mmor : or too little, when the Tone 
Mimor is placed inſtead of the Major. And 
the Diefis is Redundant, or Deficient, by 
reaſon of a wrong Hemitone ; when the 
Major happens inftead of the Minor, or 
the Contrary : the Diefis being the Dit- 
ference between them. And it Hemito- 
nium Maximum get in the place of Hemi- 


tonium Majus, the Exceſs will be a Comma ; 


' if in the place of Hemitone Mmor, the 


Exceſs will be Comma and Dieſis. 

And theſe Anomalies are not Imagt- 
nary, or only Poflible, but are Real in 
an Inſtrument fixed in Tune by Hems- 
tones ; as, Organ, Harpſichord, &c. And 
the Reader may find ſome of them a- 


monglt 


«* > 
. ”, LL 
% 
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' mongft thoſe 4 Scales of Dis in 
the 6th. Chapter; to which alſo more 
may. be added : Out of the Firſt of 
which, I have Selected ſome Examples ; 
uſing the common Marks, as before : 
Viz, +, for More; and <for Leſs, or 
Wantmg, - Rn 
- ſ Tone Major, + Dieſes; or 
EC,to be;! 3d. Min; Hemit, "iy 
£39. Mapor, + Diefss ; or, 
dns Fj 4th, —- Hemit. Minor. 
D, to G; 4th, + Comma. 


 (3* Mt.—Dief.8 Com.or 
, E, to RF Zf Tone Min. + Hem, Min. 


1 4th , at Diefts ; Or, 
bE, to XG; 3d. Maj. + Hem.Min. 
( 3d-Maj.+ Dieſ.8 Com.or = 
GG bB;d 4th, —Hem Submmum. 
EF, co B; 4th, + Comma. 

Tone Maj. + Diefisz or, 


From 
A. 


[=G, to bB 3d. Min, — Hemit Min: 
| 3d. Maj. + Diefis ; or, 
| E G, w op 4th, — Hemit. Min. 


| B, to D; 3d. Min. — Comma. 
| Next, 


” 
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Next, take account of ſome Diffe: 
rences which conſtitute ſeveral Hemi: 
CONes. 


CFTone Major ,and Hemit. © ; 
yy e Hem, Maxim. 27 to 25 


34d. Major, and 4th, Hemit. Majus: 16 to 1g 


© | Tone Major, and Hemit. 5 Hemirone © Tor 
= | Major. Medium. 135to 128 
O . , 5 Hem. Min.Di-) _ :_... 
29 24d. Minor, and 2d. Maj. L j fis DS 25to 24; 
T Hemiton, 

Z | 2 Tones Major, and 4th. (orLimma) $256 to0243 


| "ythazor. | 

Apotome 2187 t020483 
Tone Maj. and Lina4 or Hemit, Med. with 
4 Contma. 


To which may be added, out of Merſern. 
#\ Hemit, Maxim. and — 648 to 624 


& | Hemit Minor. Minimum. 

z 

VL * Tone Minor, and 

F 51167 Da A——— 250 to 243 
: , Subminimum, $ *5 


Hemitone Minor, 
&. and Comm; 


Next, take a farther View of Diffe- 
rences, moſt of which ariſe out of che 
preceding Differences; by which you 

O will 
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will better ſee how all Intervals are 
Compounded, and Differenced ; and 
more eaſily judge of their Meaſures. 


'{ Tone Maj. and Tone Min. 


| 


| 


= ; 
/ Table of more Differences. 


Comma. 

Hemitone Minor. 
Hemetone Major. 
Apotome. 

Comma. 

Comma, and Diefss ; 
viz. Hem, Minimum. 
Drefis. 


Tone Maj,and Hem. Greateſt. 
Tone Maj. & Hem. Medium. 
Tone Maj. and Hem. Pythag. 
Hem.Greateft,and Hem. Maj. 


Hem, Greateſt, & Hem. Min. 
Hemit. Major, and Minor. : 
Hemit. Major, and Medium, $ 04 2a —_ 
Hemit. Major, and Pythag. Comma. 


Difference between 


, FDiff, betw. Comma 
Apotome, and Hemit. Majus. Mains, and Min. 


Apotome, and Hemit. Med. Comma. 
Apotome, and Hem. Pythag. — mo 


Apotome, and Hemit. Minus. 2 Comma's. 


| Hemit. Medium, and Pythag. we - fun ang 
| 


Hemit. Medium, and Minus. Comma. 
Hemit. Pythag. and Minus. Comma Mims. 


| Somewhat y 3125 
Hemit. Minus, and Dieſss. < more than . to 
Comma,VizZ.) 3072. 


Hem. Subminimum. 
Cemma Minus, VIZ. 
2048 to 2025, 


| Hemit, Minus, and Comma. 
Dieſis, and Comma. 


Com. ajus, and Com. Minus. 32805 tO 32765. 


Thele 
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Theſe Differences (with ſome more). 
are found between ſeveral other Inter- 
vals ; of which more Tables might be 
drawn, bur I ſhall not trouble the Rea: 
der with them, Having here, ſhewn 
what they are, he may (if he pleaſe) 
exerciſe himſelf tro examine Theſe by 
Numbers, and alſo find out: Them; 
and to ſome it may be pleaſant and de- 
lightfull 5 And for that reaſon, I have 
the more largely inſiſted on this paxt, of 
my Subject, which concerns the Mea- 
ſures, Habitudes, and Differences -of 
Harmonic Intervals. 


I ſhall add one Table more ; of the 
Parts, of which theſe lefler Interyals 
are Compounded ; which will ſtill give 
more Light to the former; and is, in 


Efte&, the ſame. 
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C Tone Minor, and 5 Hemitone Maxim. 


wars oy or con- \ Comma. and Hemitone Mzn. 
ms, & is com- . Hem. Mi 
unded Hemitone Maj. F Limma, þ ; _ 
ol of Hemitone Med. Apotome.) * Diefir, 

C1 Comma. 


, I Hem. Maxim. 5 Hemit. Major, 2 Hemit. Min. 
Tone Men. Com. Submin. \_ Hemit. Min. ; 1 Diefzs. 


Hem Maxe.S Hem a; | $o Pyth. S Hem. Min. 
Comma. \ Dieſis. 2 Comma's. ) Dieſ&Com. 


Hem. Maj, $ Hem-Med. 5 Hem:Pyth. 5 Hem.Min. 5 Hem.Submi. 
Fo Lc om.Min. f———a Dieſis. Dieſ.& Com 
{ Hemitone Pythagoricum. 


Med.< © Difference between Comma Majus, 


and Minus, viz. 32805 to 32768. 


Hemitone Minus. 
Hem. Pyth - _ Sl 


1 . F Hemit. Submin. 5 Dieſis , and 
Hem Min) Comma RES 003072. 
Nap Comma 
Diefr. Comma Minus. 

Comma Minus, 

32805 to 32968. 


Comma. 
TI think there ſcarce needs an Apology for 
ſome of theſe Appellations, in reſpe of Gram- 
mar- That I call Zemitonizm, and Hexachor- 
on, Majus, and Minus ; ſometimes Hemitone, 
and Hexachord, Major, and Minor. Theſe two 
laſt Words are fo well adapted to our Language, 
that there is no Exg/iſh-man, but knows them. 
Therefore when I make Femitone an Engliſh 
word, I take Major, and Minor, to belo too; 
and fitteſt to be joyned with it, without re- 
ſpect of Gender. 


/ 


CHAP. 
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CHA P. IX. 
Concluſwn. 


O Conclude all. Bodies by Mo- 

tion make Sound ; Sound, - of 

fitly Conſtituted bodies, makes Tune : 
Tune, by Swiftnels of Motion is ren- 
dred more Acute; by Slowneſs more 
Grave: in Proportion to the Meaſure 
of Courſes and Recourſes, of Trem- 
blings or Vibrations of Sonorous Bo- 
dies. Thoſe Proportions are found out 
by the Quantity and Aﬀections of 
Sounding Bodies. Ex. gr. by the Length _ 
of Chords. If the Proportion of Lengrh 
( Ceteris paribus,) and conſequently of 
Vibrations of ſeveral Chords, be com- - 
menſurate within the Number 6; then 
thoſe Intervals of Tune are Conſonant, 
and make Concord, the Motions mix- 
O 3 ing | 
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ing and uniting as they pals : If incom- 
menſurate , they make Diſcord by the 
jarring and claſhing of the Motions. 
. Concords are within a limited Number, 
Diſcords innumerable. But of them, 
thoſe only here conſidered, which are 
(as the Greeks termed them) 24:3, Con- 
cinnous, apt and ulctull in Harmony : 
Or which, at leaſt, are neceflary to be 
known, as being the Differences and 
Meaſures of the other ; and helping to 
diſcover the reaſon of Anomalies, found - 
in the Degrees of Inſtruments tuned by 
Flemitones. 

All theſe I have. endeavoured to ex- 
plain, with the manifeſt Reaſons oi 
Conſonancy and Diſlonancy, ( the Pro- 
perties of a Pendulum giving much light 
co it,) ſo as to render them eafte to be 
underſtood by almoſt all forts of Rea- 
ders; and to that end have enlarged , 
and repeated, where I might, to the 
more intelligent Reader, have compri- 
zed it yery much ſhorter. Bur I hope 

| the 
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the Reader will pardon that, which 
could not well be avoided, in order to 
a full, and clear Explanation of that , 
which was my deſign, viz, the Philoſo- 
phy of the Natural Grounds of Har- 
mony. 

Upon the Whole ; You fee how Ra- 
tionally, and Naturally, all the Simple 
Concords, and the Two Tones, are found 
and demonſtrated, by Sub-diviſions of 
Diapaſon. 


2 to 1, 2.c. 4 to 2; into4 to 3, and 3 to 2. 
2 tO 1, 4.e. 6 to 3; into6 tos, and 5 to3, 
2 to 1, z.e. 8 to4; into8 tos, ands to 4- 
2t01,1.e.10to5;intoiotogyg tos,ands8 to 5. 


In which are the Rations ( in Radical, 
or Leaſt Numbers ) of the 0&ave, Filth, 
Fourth, Third Major , Third Mor , 
Sixth Major, Sixch Minor, and Tone Ma- 
Jor, and Tone Mmor. 

And then, All the Hemitones, and 
Dieſis, atz1 Comma, are found by the 
Differences of theſe, and of one ano- 


ther; as hath been ſhewn ar large. 
| O 4 Now, © 


| [496] | 
Now, certainly, this is much to he 
preferred before any Irrational Contri- 
Yance of expreſſing the ſeveral Intervals. 
The Ariſtoxenian way of dividing a Tone 
| Major | into 12 Parts, of which 
made a Dieſts, 6 made Hemitone, 30 
made Piſs (as hath been ſaid)might 
be uſefull, as being caſter for Apprehenſt- 
- on of the Intervals belonging to the three 
- Kinds of Muſick ; and might ſerve for a 
| Teaſt common Meaſure of all Intervals, 
(like Mr. Mercator's artificial Comma) 7 2 
of them being contained in D1apaſon. 
Bur this way, and ſome other Me- 
thods of dividing Intervals equally, by 
$urd Numbers and Frattions, atcempr- 
ed by ſome Modern Authors; could 
never conſticute true Intervals upon the 
Strings of an Inſtrumear, nor afford 
- any Reaſon for the Caules of Harmo- 
ny, as is done by the Rational Way, 
explaining Conlonancy by ynited Mo- 
tions, and Coincidence of Vibrations. 
And though they luppoled ſuch hh 


_ t 


ons of Intervals; yer we may well be. 
lieve, that they could not make them, 
nor apply them in tuning a Muſical In- 
ſtrument; and if they could, the Inter. 
vals would not be true nor exat. But 
yet, the Voice offering art thoſe, might 
more eaſily fall into the true Natural 
Intervals. Ex. gr, The Voice could 
hardly expreſs the Antient Ditone of 
2 Tones Major ; but aiming art it, would 
readily fall inco the Rational Conſonant 
Ditone of 5 to 4, conlilting of Tone Ma- 
jor, and Tone Minor. It may well be 
rejected as unreaſonable, ro meaſure In- 
tervals by Irrational Nnmbers, when 
we can (o eaſily diſcover and aſſign their 
crue Rations in Numbers, that are M+- 
ute enough, and cafie to be underſtood. 
I did not intend to meddle with the 
Artificial part of Muſick : The Art of | 
Compoſing, and the Metric and Rhyth- 
mical parts, which give the infinite Va- 
fiery of Air and Humor, and indeed 
the very Life co Harmony ; and which 
can 
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can- make Muſick, without Intervals 
of Acutenels and Gravity, even upon a 
Drum; and. by which chiefly the won. 
 derfull Efte&ts of Muſick are performed, 
and the Kinds of Air diftinguſhed ; As, 
Almand, Corant , Jigg, &c. which vari- 
ouſly atrack- the Fancy of the Hearers ; 
ſome with Sprightfulneſs, ſome with 
' Sadneſs, and others a middle way. 
Which is allo improved by the Difte- 
rences of thoſe we call Flat, or Sharp 
Keys; The Sharp, which take the Great- 
er Intervals within Diapaſon, as 3ds, 
6ths, and 7ths. Major ; are more Brisk 
| and Airy ; and being afliſted with Choice 
of Meaſures laſt ſpoken of, do Dilate 
the Spirits, and Rouze them up to Gal- 
lantry, and Magnanimity. The Flat, 
conſiſting of all-che leſs Intervals, con- 
tract and damp the Spirits, and produce 
Sadneſs and Melancholy. Laſtly, A 
mixture of theſe, with a ſuitable Rhyth- 
mus, gently fix the Spirits, and compoſe 
themin a middle Way : Wherefore - 
Fir 


_—_ 
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Firſt of theſe is called by the Greeks - * 
Diaſtaltic, Dilating ; the ſecond, Syſtaltir, © 
Contrafting ; the laſt, Heſychiaſtic, Ap- 
peaſing. 
1 have done what I deſigned, fearch- 
ed into the Natural Reaſons andGrounds, 
the Materials of Harmony ; ' not pre- 
tending to teach the Art and Skill of 
Muſick, but to diſcover to. the Reader 
the Foundations of ic, and the Reaſons 
of the Anomalous Phenomena, which oc- 
| curr in the Scales of Degrees and Inter 
| vals: Which though it be enough to | 
| my Purpoſe, yet is but a ſmall (chough 
indeed the moſt certain, and, conle- 
quently moſt delightfull) Part of the Phi- 
loſophy of Muſick; in which there remain 
Infinite Curious Diſquiſitions that may 
be made about it: As what it is, that' 
makes Humane Voices, even of the ſame 
Pitch, ſo much to differ one from ano- 
ther ? (For though the Differences of Hu- - 
mane Countenances are viſible; yer we 
cannot ſce the Differences of Inſtruments 


of. 
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of Voice, nor conſequently of the Moti. 
ons and Colliſions of Air, by which the 
Sound is made.) What it is that con- 
Ritutes the different Sounds of the Sorts 
of Muſical Inſtruments, and even ſingle 
Inſtruments ? How the Trumper, . on- 
ly by the Impulſe of Breath, falls into 

ch variety of Notes, and in the Low- 
er Scale makes ſuch Natural Leaps into 
Conſonant Intervals of 3d, 4th, 5th, and 
$ch. Bur this I find is very ingeniouſly 
explicated by an Honourable Member 
of the R. S. and publiſhed in the Philo- 
fophical 'Tranſaftions, N® 195. Allo 
how the Tube-Marine, or Sea-Trumpet 
' (a Monochord) 1o fully exprefſeth the 
Trumpet; and is alſo made to render 
other Varieties of Sounds ; as, of a Vio- 
lin, and Flageoler, whereof I have been 
an Ear-witnels? How the Sounds of 
Harmony are received by the Ear; and 
why ſome perſons do not love Mu- 
lick? &c. 


As$ 
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As to this laſt, the incomparable 
Dr. Willis mentions a certain Nerve in 
Brain, which ſome Perſons have , and 
ſome have not. But further, ir may be 
conſidered, thatall Nerves are compoſed . 
of ſmall Fibres ; Of ſuch in the Gutrs of 
of Sheep, Cats, G&c. are made Lute- 
Strings : Andof ſuch arcall the Nerves, 
and amongſt them, thoſe of the Ear, 
compoſed. And, as ſuch, the latter 
are affected with the Regular Tremblings 
of Harmonic Sounds. If a falſe Strjn 
(ſuch as I have before deſcribed ) tranf- 
mit its Sound to the beſt Ear; it diſpleal- 
eth. Now, if there be found falſenels in 
thoſe Fibres, 'of which Strings are made; 
Why not the like in thoſe of the Audi 
rory Nerve in ſome Perſons? And then 
it is no wonder if ſuch an Ear be not 
pleaſed with Muſick, whoſe Nerves are 
nor fitted rocorreſpond with it, in com- 
men(ſurate lnpedliin and Motions. I 
gavean Inſtance in Chap. 3d. how a Bell 


Glaſs will Tremble and Eccho toits own | 
| Tune, | 


/ 
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- Pune, if you hic upon it: And I may 

| "add, Thar if the Glaſs ſhould 'be irre- 
' gularly framed, and give an uncertain 

une, it would not anſwer your Trial. 

In fine, Bodies muſt be Regularly framed 

© make Harmonic Sounds, and the Ear 

egularly confticuted to receive them. 

Bur, : this by *the by; and only for a 

Hint of Inquiry. 

I was ſaying, that there remain Inh- 
nice Curioſities relating to the Nature of 
Harmony, which may give the moſt A; 
cute Philoſopher buſineſs, more than e- 
nough, to fnd out ; and which perhaps 
Will not appear fo cafie to demonſtrate 
and explain, as are the Natural Grounds 
. of Conſonancy and Diflonancy. 

*  Aﬀer all therefore, and above all, 
by what is alraedy diſcovered, and by 
what yet remains to be found out; we 
cannot bur ſee ſufficient cauſe to Rouze 
up our beſt Thoughts, to Admire and 
Adore the Infinite Wiſdom 2ad Good- 

neſs of Almighty God. His Wiſdom, 


in 
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in ordering the Nature of Harmony i i. 
ſo wonderfull a manner, that it ſurpaf- * 
ſeth our Underſtanding to make 2 
through Search into it, though , (as I 
ſaid ) we find ſo much by Searching, as 
does recompence our Pains with Plea- 
ſure, and Admiration. 

And his Goodneſs, in giving Muſick 
for the Refreſhings and Rejoycings of 
Mankind ; ſo that it ought, even as it 
relates to common Uſe, to be an Inſtru- 
ment of our great Creator's Praiſe, as 
he is the Founder and Donor of it. 

Bur much more, as it is advancedy, 
and ordained to relate immediately to | 
his Holy Worſhip , when we Sing to 
the Honour and Praiſe of God. Ir is ſo 
Eſſential a part of our Homage to the 
Divine Majeſty, that there was never a- 
ny Religion in the World, Pagan, Jew- 
iſh, C briſtian, or {OR that did 
not mix ſome kind of Muſick with their 
Devotions ; 'and with Divine Hymns, 


and Inſtruments of Muſick, fer forth the. , 
Honour * 


' 


2,» -» * LEP 
*,. Honourof God; andcelebrate is Pol 
-- Not ogly, Te decet Hymnus Deus in Sith. 
{ "(Plal. 65.) butalfo Sing unto the Lord |” 
| all the whole Earth. : (Pal. 96.) *% 
And it is that, which is inceſſantly 
@pcrformed in Heaven before the Throne 
of God, by a General Conſort of all the 1 
Holy Angels and the Bleſſed. 
| In ſhort, we are jn Duty and Gra- 
| titude bound to bleſs God, for our De- 
lightfull Refreſhments by the uſe of Mu- 
lick ; But eſpecially in our publick De: 
_yotions, we are obliged by our Religji- 
| ®dn, with Sacred Hymns and Anthems, 
to magnihe his Holy Name ; that we 
may at laſt find Admirttance above, to 
bear a Part inthat Bleſſed Conſort, and 
Ecernally Sing Allelujahs, and Triſagions 


in Heaven. 
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